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CHAPTER  I.    INTRODUCTION  AND  CONCLUSIONS 

In  furtherance  of  the  Feather  River  and  Delta  Diversion  Projects, 
detailed  studies  have  been  conducted  to  select  the  location  of  the  aqueduct 
which  would  best  serve  the  vast  and  ever-growing  metropolitan  areas  of 
southern  California.  The  results  of  these  studies  are  reported  in  Bulletin 
No.  78,  entitled  "Investigation  of  Alternative  Aqueduct  Systems  to  Serve 
Southern  California",  dated  December  1,  1959- 

The  contents  of  this  appendix  support  the  conclusions  and  present 
detailed  data  on  the  information  summarized  in  Chapter  II  of  Bulletin  No.  ^8, 
entitled  "Economic  Demand  for  Imported  Water". 

The  determination  of  the  proper  location  and  capacity  of  an 
aqueduct  system  necessitates  estimates  of  when  and  where  water  would  be 
needed  and  the  rate  of  growth  in  demand  therefor  after  it  has  been  intro- 
duced. The  economic  demand  for  water,  which  is  related  to  the  ability  of 
project  beneficiaries  to  pay  the  cost  for  such  water,  is  dependent  upon  the 
cost  of  serving  such  supplies,  which  in  turn  is  affected  by  the  location  and 
capacity  of  the  aqueduct  system.  Thus,  economic  demand  for  imported  water 
becomes  an  important  factor  in  the  determination  of  the  proper  location  and 
capacity  for  an  aqueduct  system.   Results  of  these  water  demand  studies  are 
also  used  to  test  the  financial  feasibility  and  economic  justification  of 
the  aqueduct  system  and  the  timing  of  construction  of  initial  and  subsequent 
units  of  the  system. 


Authorization  for  Investigation 

Statutory  authorization  of  the  Feather  River  and  Delta  Diversion 
Projects  is  contained  in  DiV-ision  G,   Article  9*5^  of  the  California  Water 
Code. 

This  investigation  was  originally  authorized  and  funds  appropriated 
therefor  by  the  Legislature  in  1956.  The  Legislatures  of  1957  and  1958 
subsequently  appropriated  additional  funds  for  continuation  and  completioQ 
of  the  investigation.  At  the  same  legislative  session  that  this  investi- 
gation was  authorized,  Senate  Concurrent  Resolution  No.  19  was  passed  which 
directed  the  then  Division  of  Water  Reso\arces  of  the  Department  of  Public 
Works  to  study  routes  through  San  Bernardino  and  Riverside  Counties  in 
connection  with  its  investigation  of  alternative  aqueduct  routes  to  San 
Diego  County  and  to  report  thereon  to  the  Legislature  in  1957 • 

Scope  of  Investigation 

The  scope  of  the  investigation  was  directed  towards  providing 
estimates  of  the  economic  demand  for  imported  water  in  southern  California. 
These  estimates  were  made  for  a  period  of  time  extending  sufficiently  far 
into  the  future,  so  as  to  develop  the  magnitude  and  character  of  relatively 
long-term  water  needs.  The  period  so  chosen  was  from  the  present  to  year 
2020.  A  period  of  analysis  of  considerable  length  is  required  to  assure 
proper  selection  of  the  economic  size  and  location  of  ein  aqueduct  system  to 
serve  the  investigational  area  which  comprises  the  water  deficient  south- 
westerly portion  of  California. 
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The  area,  herein  called  the  southern  California  area,  includes  the 
west  and  southerly  portions  of  Kern  County,  San  Luis  Obispo,  Santa  Barbara, 
Ventura,  and  Orange  Counties,  the  coastal  segments  of  Los  Angeles,  Riverside 
San  Bernardino,  and  San  Diego  Counties,  together  with  the  Antelope -Mo jave 
and  Whitewater-Coachella  desert  areas.  The  general  location  of  the  area  is 
shown  on  Plate  1,  "Location  of  Investigational  Area". 

Determination  of  the  economic  demand  for  water  in  this  area 
necessitated  consideration  of  both  the  probable  growth  of  population  and 
related  industry  and  commerce,  as  well  as  future  changes  in  irrigated 
agriculture.  The  population  and  economic  studies  included  evaluations  and 
projections  of  national  and  regional  data  as  well  as  State  and  local  data, 
and  the  agricultxxral  studies  emphasized  local  factors  while  including 
considerations  of  national  markets  for  products  and  the  competition  therefor. 

Estimates  of  the  forecast  water  needs  for  these  basically  different 
purposes  were  arrived  at  by  analyzing  individual  subunits  of  the  area  which 
are  as  small  geographically  as  was  deemed  practicable.  The  l86  subunits 
which  were  investigated  within  the  southern  California  area  are  shown  on 
Plate  2,  entitled  "Boiindaries  of  Service  Areas  and  Subunits".  These  sub- 
units  were  subsequently  grouped  into  the  water  service  areas  as  shown  on 
the  plate. 

The  southern  California  area  as  shown  on  Plate  2  comprises  an  area 
of  about  30,000  square  miles  with  a  present  population  of  about  8.7  million, 
over  half  that  of  the  State.   It  has  a  present  irrigated  area  of  l.i+  million 
acres  which  produces  agricultxiral  products  with  a  gross  value  in  excess  of 
one  billion  dollars.  The  area  offers  extreme  contrasts  in  development. 
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varying  from  the  rich  agricultural  valley  lands  of  Kern  County  to  the  highly 
industrialized  and  rapidly  growing  metropolitan  centers  of  Los  Angeles  and 
San  Diego. 

The  southern  California  area  is  a  major  contributor  to  the  nation's 
economy.  In  the  United  States  during  1956>  only  the  States  of  California  and 
Texas  had  a  mineral  production  valuation  greater  than  that  of  this  area.  In 
1957>  the  southern  California  area  produced  minerals  valued  at  nearly  $1.3 
billions  or  78  per  cent  of  the  State  total.  In  maniifacturing,  the  area's 
nearly  900^000  employees  represented  over  five  per  cent  of  manufacturing 
employees  in  the  United  States  in  1957 •   From  19^9  "to  1957>  manufacturing 
employment  in  the  area  increased  IO7  per  cent  while  United  States  manu- 
factiiring  employment  increased  only  18  per  cent.  The  financial  strength  of 
the  area  is  indicated  by  the  feict  that  1957  taxable  sales  exceeded  8  billion 
dollars  and  the  center  of  the  area,  the  Los  Angeles  metropolitan  area,  svirged 
past  the  Chicago  metropolitan  area  to  become  the  second  largest  retail  center 
in  the  nation. 

Water  Supply  Conditions  in  Southern  California  Area 

With  a  few  exceptions,  local  water  reso\irces  in  the  southern 
California  area  are  fully  developed.  South  of  the  Tehachapi  Mountains, 
local  water  supplies  are  a\agraented  by  importations  from  the  Owens -Mono 
Basin  by  the  City  of  Los  Angeles  and  from  the  Colorado  River  by  The  Metro- 
politan Water  District  of  Southern  California.  In  the  San  Joaquin  Valley, 
the  Central  Valley  Project  of  the  United  States  Bvireau  of  Reclamation 
supplies  water  from  the  San  Joaquin  River  to  the  eastern  portions  of  Kern 
County.  Despite  the  existence  of  these  great  projects,  the  economic 


development  of  a  substantial  portion  of  the  west  side  of  the  San  Joaquin 
Valley  is  either  subsisting  on  ground  water  overdrai't  or  development  nas 
not  been  possible  through  the  lack  of  a  water  supply.  Annual  overdraft  in 
the  southern  California  area  aggregates  about  one  million  acre -feet,  con- 
sisting of  approximately  300,000  acre-feet  in  the  South  Coastal  Area, 
100,000  acre-feet  in  the  Antelope -Mo jave  Service  Area,  between  4o,000  and 
80,000  acre-feet  in  the  Whitewater -Coachella  Service  Area,  and  5^0,000  acre- 
feet  in  the  Kern  County  Service  Area. 

There  is  an  increasing  public  awareness  of  these  dwindling  groimd 
water  reserves.  Continuing  and  progressive  lowering  of  groiind  water  levels 
with  increased  pumping  costs,  intrusion  of  sea  water  in  coastal  areas,  ajid 
physical  exhaustion  of  water  in  other  areas  have  stimulated  an  ever  increasing 
use  of  imported  water,  where  available.  South  of  the  Tehachapi  Moxintains 
this  has  been  reflected  in  continued  annexations  to  The  Metropolitein  Water 
District  of  Southern  California.  Restrictions  on  use  of  local  ground  water 
supplies  by  both  voluntary  action  and  court  decree  have  been  effected  in 
a  few  areas,  and  in  such  cases,  supplemental  water  demands  are  met  through 
the  increased  use  of  imported  water. 

The  claimed  rights  of  The  Metropolitan  Water  District  of  Southern 
California  to  waters  of  the  Colorado  River  amount  to  1,212,000  acre-feet 
per  annum.  In  1950-51,  the  District  sold  l67,000  acre-feet  of  water  to  its 
member  agencies.   In  1957-58,  sales  of  Colorado  River  water  by  the  District 
had  increased  to  about  51+0,000  acre -feet,  which  represents  an  average  annxial 
increase  of  about  53^000  acre -feet. 


It  is  apparent  that  the  Colorado  River  supply  will  be  put  to  full 
use  in  the  near  futxire  and  that  an  additional  source  of  water  will  be  needed 
in  the  Metropolitan  Water  District  service  area.  Further,  Colorado  River 
water  is  not  available  to  all  areas  of  need  south  of  the  Tehachapi  Mountains, 
including  Ventura  County,  or  to  the  coastal  counties  of  Saxita  Barbara  and 
San  Luis  Obispo.  In  portions  of  these  areas,  supplemental  imported  water 
could  be  utilized  at  the  present  time. 

A  similar  situation  prevails  in  Kern  County,  where  the  stability 
of  the  existing  economies  of  the  Seraitropic  Water  Storage  District  emd  the 
Wheeler  Ridge -Maricopa  Water  Storage  District  is  dependent  on  the  availa- 
bility of  imported  water  in  the  near  future.  Central  Valley  Project  water 
is  not  available  to  these  areas,  as  the  full  supply  of  the  Priant-Kem  Camal 
is  already  committed  to  a  service  area  situated  along  the  eastern  side  of  the 
valley.   It  is  interesting  to  note  that  ground  water  pumping  lifts  in  much 
of  southern  Kern  County  presently  exceed  lifts  that  prevailed  in  the  north- 
eastern portions  of  the  county  at  the  time  that  imported  water  was  intro- 
duced via  the  Friant-Kem  Canal. 

The  varying  water  supply  conditions  existing  throughout  the 

southern  California  area  may  be  grouped  into  eight  different  situations. 

These  situations  and  the  possible  effects  of  the  prevailing  water  supply 

conditions  on  the  probable  fut\ire  demand  for  imported  water  are  discussed 

briefly  in  the  following  paragraphs: 

1.  Inadequate  or  no  surface  or  groiind  water  supplies  are 
available,  which  condition  occurs  in  the  Antelope  Plain 
in  Kern  County  and  portions  of  Santa  Barbara  and  Ventura 
Coimties.  These  Eireas  are  restricted  to  an  economy  based 
upon  dry-land  grazing  of  livestock  and  dry-land  farming 


until  the  time  that  imported  water  supplies  become 
available.  The  Targe  potential  for  growth  of  irrigated 
agriculture  in  the  Antelope  Plain  and  large  potential 
for  growth  of  urban  centers  in  the  other  areas  is 
dependent  upon  the  availability  of  imported  supplies. 

2.  Local  surface  and  ground  water  supplies  essentially  are 
fully  developed  with  the  existing  level  of  economic 
development  dependent  on  a  continuing  supply  of  imported 
water  from  presently  adequate  sources.  This  is  the 
situation  in  San  Diego  and  southwestern  Riverside 
Counties.  Large  portions  of  these  areas  are  irrigable 
but  little  irrigation  was  practiced  until  the  very 
recent  advent  of  imported  water  supplies  with  the  result 
that  there  is  a  very  large  potential  for  increase  in 
irrigation  within  the  area.  The  future  growth  of  the 
areas  and  the  stability  of  the  existing  economy,  both 
urban  and  agricultural,  is  largely  dependent  on  the 
continuing  availability  of  imported  water. 

3.  Ground  water  is  available  with  extractions  less  than  safe 
yield,  a  condition  which  presently  exists  in  the  Upper 
Salinas  and  Lompoc  Valleys.  Both  urban  and  agricultural 
growth  in  these  areas  generally  will  be  unaffected  by 
lack  of  imported  water  supplies  in  the  near  future. 
After  local  urban  and  agricultural  growth  utilizes  the 
full  potential  of  all  local  water  supplies,  further 
growth  will  be  dependent  upon  imported  water. 

h.     Local  surface  supplies  are  fully  utilized  and  extrac- 
tions from  ground  water  are  exceeding  safe  yield  with 
no  source  of  supplemental  water  presently  available. 
This  occurs  in  the  Antelope-Mojave  Service  Area,  Santa 
Maria  Valley,  and  portions  of  Kem  County.  Realization 
of  the  full  growth  potential  of  these  areas  is  dependent 
upon  the  availability  of  imported  water.   If  imported 
water  is  not  available  prior  to  the  time  that  ground 
water  supplies  reach  the  limit  of  economic  pvimping  lifts 
or  are  fully  depleted,  the  present  economic  str\ictures 
will  be  seriously  impaired. 

5.  Local  surface  supplies  are  fully  utilized  and  extrac- 
tions from  ground  water  are  exceeding  safe  yield  with 
some  imported  water  from  a  presently  adequate  source 
being  used.  This  condition  exists  in  the  Central 
Basin  area  of  Los  Angeles  County.  As  imported  supplies 
are  now  available  and  being  used  to  some  extent,  the 
present  overdraft  will  probably  continue  for  some  years 
into  the  future  until  extractions  are  limited  due  to 


recognition  of  the  impending  danger  to  utility  of  the 
ground  water  basins,  either  voluntarily  or  by  court 
action.  The  extent  to  which  future  water  supplies  are 
obtained  by  overdrawing  ground  water  will  affect  the 
demand  for  imported  water. 

6.  Extractions  from  ground  water  are  exceeding  safe  yield 
and  development  of  limited  additional  surface  water 
supplies  is  a  feasible  possibility,  as  in  portions  of 
San  Luis  Obispo  and  Ventura  Counties.  The  potential  for 
future  development  of  local  surface  water  supplies 
decreases  the  q\iantities  of  imported  water  which  would 
otherwise  be  necessary.  As  the  utilization  of  these 
supplies  is  dependent  upon  local  initiative,  assumptions 
of  the  quantities  and  timing  of  development  of  local 
water  supplies  are  required.  These  assumptions  affect 
the  design  of  aqueducts  to  carry  imported  water  to 
these  areas,  and  this  condition  should  be  recognized. 

7.  Extractions  from  ground  water  are  exceeding  safe  yield 
with  imported  water  from  a  presently  adequate  source 
being  available  but  unused.  This  condition  exists  in 
certain  areas  in  coastal  Los  Angeles,  San  Bernardino  sund 
Riverside  Counties.  These  areas,  adjacent  to  the 
Metropolitan  Water  District,  could  obtain  imported  water 
by  following  the  procedures  necessary  for  joining  this 
District  at  this  time.  All  futvire  demands  for  imported 
water  will  be  affected  by  the  assumption  followed  in 
considering  when,  if  ever,  the  vario\is  areas  will  join 
this  District. 

8.  Utilization  of  local  ground  water  is  limited  by  court 
decree,  stipulation,  or  by  voluntary  action  with 
supplemental  water  requirements  being  met  either 
partially  or  completely  with  imported  water.  This 
occurs  in  the  West  Coast  Basin  and  Raymond  Basin  Area 
in  Los  Angeles  County,  and  in  the  greater  portion  of 
Orange  County.  All  water  requirements  in  these  areas 
in  excess  of  allowable  extractions  as  determined  by 
stipulations,  court  decrees,  and  by  local  agencies 
are  being  met  by  purchases  of  imported  water  in  the 
respective  areas. 


Prior  Report 

In  compliance  with  Senate  Concurrent  Resolution  No.  19  and  with 
Item  419.5  of  the  Budget  Act  of  1956,  the  Department  pursued  an  accelerated 
program  of  investigation  and  published  in  the  spring  of  1957,  Bulletin  No.  6I, 
"Feather  River  Project  -  Investigation  of  Alternative  Aqueduct  Routes  to  San 
Diego  County".  This  report  contains  projections  of  population,  irrigated 
agriculture,  and  water  demands  for  coastal  San  Diego  Co\inty,  southwestern 
Riverside  Coiinty,  and  subunits  of  these  areas.  The  projected  demsinds  for 
imported  water  reported  therein  served  as  the  basis  for  sizing  and  staging 
the  construction  of  an  aqueduct  originating  at  the  westerly  portal  of  San 
Jacinto  Tunnel  on  the  Colorado  River  Aqueduct  of  The  Metropolitan  Water  District 
of  Southern  California  and  extending  south  a  distance  of  about  lO^J-  miles 
through  southwestern  Riverside  and  coastal  San  Diego  Co\mties.  This  aqueduct 
initially  would  deliver  Colorado  River  water,  but  at  such  times  as  water  from 
northern  California  becomes  available,  could  also  be  utilized  for  delivery 
of  this  water.  Subsequent  to  the  publication  of  Bulletin  No.  61,  The 
Metropolitan  Water  District  of  Southern  California  and  the  San  Diego  Coxmty 
Water  Authority  proceeded  with  the  financing  and  have  initiated  construction 
of  this  aqueduct  in  general  conformance  with  the  recommendations  contained 
in  that  bulletin. 

Following  the  completion  of  the  studies  published  in  Bulletin  No. 
61,  investigations  of  the  future  economic  demands  for  imported  water  in  the 
investigational  area  have  continued.  The  results  of  these  studies,  ajid 
a  summary  of  procedures  and  assumptions  followed,  were  presented  to  the 
California  Water  Commission  on  December  5,  1958>  in  a  mimeographed  statement. 
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Additional  copies  of  this  statement  are  no  longer  available  for  distribution, 
but  the  material  contained  therein  is  amplified  in  this  report. 

As  a  result  of  the  extensive  investigations  of  the  future  popu- 
lation of  California  and  its  coiinties  pursued  subsequent  to  the  studies 
reported  in  Bulletin  No.  6l,  the  population  projected  for  San  Diego  County- 
has  been  increased  somewhat  over  estimates  set  forth  therein.   However, 
these  detailed  studies  have  indicated  that  the  projected  demands  for  imported 
water,  as  reported  in  Bulletin  No.  6l,  are  still  valid. 

Conduct  of  Investigation 

The  investigations  leading  to  projections  of  demands  for  imported 
water  required  both  field  and  office  work  extending  over  a  period  of  two  and 
one-half  years.  The  contrasting  natxire  of  various  portions  of  the  investi- 
gational area  with  respect  to  available  water  supply,  type  of  present  and 
anticipated  economy,  level  of  existing  development,  and  other  pertinent 
factors  necessitated  individual  and  separate  consideration  of  the  l86  sub- 
units  of  the  area. 

Hundreds  of  organizations  and  individuals  were  contacted  throijghout 
the  investigational  area  and  the  State  to  obtain  data  and  opinions  relative 
to  the  need  for  water,  ability  to  pay  for  water,  present  uses  and  costs  of 
existing  supplies,  forecasts  of  economic  conditions  as  regards  specific 
sectors  of  industry  and  agriculture,  ajid  the  industrial  and  commercial  complex 
as  a  whole,  and  other  related  matters.  The  organizations  smd  persons  who  were 
of  assistance  to  the  Department  are  listed  in  Attachment  No.  1. 
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Three  consultants  were  engaged  to  advise  the  Department  staff  on 
those  phases  of  the  work  concerning  the  determination  of  economic  demand  for 
imported  water.  Dr.  David  Weeks,  Professor  of  Agricultxiral  Economics  Emeritus 
of  the  University  of  California,  was  consulted  on  development  of  irrigated 
agriculture;  Van  Beuren  Stanbery  of  San  Francisco,  a  well-known  economist 
and  demographer,  advised  on  the  projections  of  population  and  employment; 
and  Dr.  E.  T.  Grether,  Dean  of  the  Graduate  School  of  Business  Administration 
of  the  University  of  California,  Berkeley,  advised  on  future  industrial  and 
commercial  developments.  Upon  completing  the  studies,  these  consultants 
prepared  independent  statements  svimmarizing  their  activities  with  this 
investigation  and  commenting  on  the  results.  These  statements  are  repro- 
duced in  Attachment  No.  2. 

In  1957 >  the  Department  of  Water  Resources  entered  into  a  contract 
with  the  firm  of  Booz,  Allen  and  Hamilton,  Management  Consultants,  to  investi- 
gate and  prepare  a  report  on  the  economic  potential  of  the  Antelope -Mo jave 
area  in  Kern,  Los  Angeles,  and  Sem  Bernardino  Covuaties.  Estimates  of  economic 
demand  for  water  in  this  area  were  based  in  part  on  data  and  conclusions 
contained  in  this  firm's  report,  published  as  Appendix  A  of  Bulletin  No.  ^8, 
and  entitled  "Long  Range  Economic  Potential  of  the  Antelope  Valley-Mojave 
River  Basin,  Janxiary,  1959"  • 

Liaison  was  maintained  with  responsible  local  agencies  through 
meetings  with  an  Engineering  Advisory  Committee  composed  of  officials  and 
representatives  of  water  agencies  and  political  entities  throughout  the 
southern  California  area.  These  periodic  meetings  were  held  to  review  the 
progress  and  to  discuss  techniques  and  procedures  utilized  in  the  investi- 
gation. Valuable  advice  and  comment  has  been  received  from  this  committee. 
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Basic  Planning  Assumptions 

Preparation  of  estimates  dealing  with  events  which  will  occur 
in  the  future  necessarily  contain  an  element  of  conjecture.  With  respect 
to  the  nature  and  magnitude  of  future  development,  this  element  of  con- 
jecture can  be  minimized  substantially  by  recognition  and  careful  evalua- 
tion of  historical  trends  and  presently  established  policies  and  patterns. 

In  developing  the  estimates  of  economic  demand  for  water,  these 
trends,  policies,  and  patterns  were  analyzed  separately  for  the  area  as  a 
whole  and  for  each  subdivision  thereof.  Based  on  these  analyses,  assumptions 
were  developed  and  employed  with  respect  to  future  conditions  which  are 
believed  to  reflect  policies  of  reasonableness  and  conservatism.   It  is 
therefore  considered  that  the  future  conditions  predicted  for  the  southern 
California  area  have  a  high  probability  of  occurrence.  Moreover,  likely 
variations  from  the  predictions  would  tend  toward  increasing  rather  than 
reducing  forecast  water  demands. 

The  principal  underlying  assumptions  employed  in  developing  the 
estimates  are  set  forth  and  discussed  in  the  following  paragraphs: 

1.   Surplus  northern  California  water  is  a  supplemental  and  not 
a  substitutional  water  supply.  By  this  assumption,  preference  would  be  given 
to  the  utilization  of  local  surface  and  ground  water  supplies  over  northern 
California  water  insofar  as  the  use  of  these  supplies  indicated  economic 
and/or  financial  advantage.   Thus,  it  was  not  arbitrarily  assumed  that 
predicted  overdrafts,  at  the  time  northern  California  water  would  become 
available  in  various  areas,  would  be  immediately  overcome  by  use  of  this 
imported  water.  Rather,  individual  consideration  was  given  to  each  area 
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with  respect  to  local  attitudes,  policies  of  governing  political  entities, 
and  costs  of  continuing  the  over-exploitation  of  ground  water  with  resultant 
hazards.  Full  recognition  was  given  to  conditions  extant  in  those  areas 
where  local  ground  water  extractions  have  now  been  limited  by  local  voluntary- 
action  or  by  court  decree. 

2.  A  water  supply  adequate  in  quantity  and  quality  will  be 
available  to  meet  forecast  economic  demands.   This  underlying  assvunption  is 
inherent  in  the  preparation  of  any  estimate  of  water  demand.  With  selection 
of  one  or  the  other  of  the  basic  alternative  aqueduct  routes  under  considera- 
tion, i.e.,  coastal  or  an  inland  route,  many  parts  of  the  investigational 
area  could  not  feasibly  receive  water  service,  or  such  service  would  be 
substantially  delayed  or  more  costly.  Thus,  it  was  obvious  that  the 
magnitude,  timing,  and  rate  of  growth  in  demand  for  northern  California 
water  is  to  a  certain  extent  a  function  of  aqueduct  route  selection.  However, 
since  it  is  a  primary  purpose  of  the  over-all  investigation  to  determine  the 
relative  costs  and  accomplishments  of  the  alternative  routes  and  select  one 
route  or  routes  from  the  alternatives,  no  presumption  as  to  which  route 
would  be  constructed  could  be  made.  As  a  result,  the  basic  estimates  of 
growth  in  economic  demand  for  water  in  each  component  service  area  reflect 
the  assumptions  of  availability  of  water  from  the  alternative  aqueduct  that 
would  provide  water  thereto  at  the  least  cost.  In  this  manner,  it  was 
possible  to  reflect  in  the  comparative  analyses  of  alternative  aqueducts 
differences  in  meignitude  of  water  service  and  the  benefits  arising  therefrom. 
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3.  Initial  deliveries  of  surplus  northern  California  water 
physically  could  be  made  to  the  San  Joaquin  Valley  in  196^  and  south  of  the 
Tehachapi  Mountains  and  to  the  coastal  counties  in  19T0-  The  physical 
availability  of  northern  California  water  to  areas  of  need  in  the  southern 
California  area  and  the  timing  of  delivery  thereof  will  be  dependent  on 
aqueduct  system  selection,  construction  capability,  and  upon  the  reconcili- 
ation of  many  matters  beyond  the  scope  of  this  report,  the  outcome  of  which 
cannot  be  forecast  at  this  time.  Further,  a  construction  timetable,  once 
established,  may  be  varied  by  unforeseen  difficulties  or  circumstances.  The 
foregoing  assumptions  as  to  time  of  availability  of  water  are  based  upon  an 
accelerated  construction  timetable  for  the  aqueduct  facilities  which  could 
not  be  exceeded  in  any  significant  degree  without  loss  in  efficiency  and 
Increase  in  cost.   It  should  be  recognized  that  all  parts  of  the  coastal 
counties  and  all  lands  south  of  the  Tehachapi  Mountains  could  not  possibly  be 
served  with  northern  California  water  by  1970,  nor  would  all  such  areas  have 
an  economic  demand  for  this  water  at  that  time. 

k.     The  full  cost  of  water  at  the  main  aqueduct  involved  in  deliver- 
ing water  to  each  service  area,  including  full  recovery  of  capital  cost  with 
interest,  is  the  proper  basis  for  estimating  economic  demands  for  supplemental 
water  for  purposes  of  aqueduct  system  selection  and  preliminary  design.  The 
term  "growth  in  economic  demand  for  water"  connotes  a  relationship  between 
demand  and  price  of  water.  At  the  present  time,  the  pricing  schedule  for 
water  to  be  delivered  under  the  San  Joaquin  Valley-Southern  California  Aqueduct 
System  has  uot  been  nor  can  it  now  be  establlsned.  It  is  not  the  p\irpose  of 
this  investigation  to  establish  a  pricing  schedule  but  rather  to  estimate  the 
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future  demand  for  water  by  areas  on  a  conservative  basis.  The  assiimption 

employed  is  believed  to  result  in  reasonable  estimates,  particularly  with 

respect  to  the  development  of  and  demand  for  water  by  irrigated  agriculture. 

In  Chapter  VI,  there  are  presented  the  results  of  estimates  of  variation 

in  projected  irrigated  agricultxiral  development  with  price  of  water. 

As  stated  in  the  assumption,  the  price  of  water  was  taken  as  its 

cost  in  estimating  the  growth  in  demand  for  imported  water.  These  costs 

represent,  for  each  area,  service  from  that  aqueduct  system  delivering 

water  thereto  at  the  least  cost.  The  costs  used  in  deriving  the  economic 

demand  for  imported  water  reported  herein  are  as  follows: 

Cost  at  the  aqueduct 
in  dollars  per 
Service  area  acre -foot 

Kern  County 

Upper  Antelope  Plain  l6 

Avenal  Gap  to  Pumping  Plant  In -III  10 

Pumping  Plant  In-III  to  Pumping 

Plant  In -IV  l6 

Pumping  Plant  In-IV  to  Pumping 

Plant  In -VI  24 

San  Luis  Obispo  26 

Santa  Barbara  27 

Ventura  Coxmty  49 

Antelope -Mo jave  38 

Whitewater -Coachella  52 
Southern  California  Coastal  Plain 

and  Coastal  San  Diego  County  43 

The  method  of  determining  the  foregoing  costs  was  presented  in 
Bulletin  No.  fQ.     In  addition  to  these  costs,  the  estimated  costs  of  distribut- 
ing water  within  service  areas,  as  reported  in  Bulletin  No.  78^  were  reflected 
in  the  demand  projections. 

Individual  consideration  was  given  to  the  present  service  area  of 
The  Metropolitan  Water  District  of  Southern  California  with  recognition  of 
present  pricing  policies  of  the  District  under  the  assxamption  that  these 
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policies  would  prevail  in  the  future.  A  direct  charge  to  the  user  of  $30 
per  acre -foot  was  assumed  in  projecting  development  in  the  District  area. 
It  is  assumed  that  the  District  would  recover  the  difference  between  this 
charge  and   the  $^3  cost  of  water  in  the  main  aqueduct  under  its  present 
procedvire  of  taxation,  or  otherwise.  This  value  represents  an  estimated 
average  charge  that  might  he  assessed  in  the  fut\ire  for  hoth  Colorado  Fliver 
water  and  northern  California  water.   In  the  District  area,  these  two  sources 
of  supplemental  water  must  be  considered  together. 

5.  The  full  claimed  right  of  The  Metropolitan  Water  District  of 
Southern  California  to  Colorado  River  water  will  be  available  to  its  present 
service  area.  This  claimed  right  amovints  to  1,212,000  acre-feet  ann\ially. 
Estimated  losses  in  delivery  leave  a  net  amount  available  for  water  service 
of  about  1,150,000  acre-feet  annually.  This  supply  of  water  was  considered 
available  for  use  only  by  the  present  District  agencies  and  no  annexations 
of  additional  eigencies  were  postulated.  It  is  recognized  that  such  annexations 
may  occur,  and,  if  this  happens,  it  will  serve  to  advance  the  date  of  full 
utilization  of  the  Colorado  River  water  supply  in  the  District  area. 
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Conclusions 

As  a  result  of  the  investigation  of  the  economic  growth  of  demands 
for  imported  water  in  the  southern  California  area  conducted  as  a  part  of 
the  investigation  of  alternative  aqueduct  routes  to  southern  California, 
it  was  concluded  that; 

1.  The  phenomenal  growth  of  population  and  industry  in 
recent  years  in  southern  California  may  be  expected 
to  continue  if  provision  is  made  for  an  adequate 
supply  of  water. 

2.  Surplus  northern  California  water  will  be  required 
to  sustain  the  economic  development  of  the  southern 
California  area  after  1970.  By  that  date,  only 
eleven  years  away,  the  water  needs  of  expanding 
population  and  industry  will  have  fully  utilized 
the  entire  claimed  right  of  The  Metropolitan  Water 
District  of  Southern  California  to  Colorado  River 
water. 

3.  The  annual  supply  of  1,800,000  acre -feet  of  water 
proposed  for  delivery  to  the  area  south  of  the 
Tehachapi  Mountains  under  Feather  River  Project 
water  right  filings  will  be  f\illy  utilized  about 
twenty  years  after  the  first  deliveries  are  made 
to  southern  California. 

k.     By  1980,  nearly  17  million  of  California's  projected 
28  million  persons  will  live  in  the  nine  southern 
California  comities  of  Los  Angeles,  Orange,  Riverside, 
San  Bernardino,  San  Diego,  Ventura,  Santa  Barbara,  San 
Luis  Obispo  and  Kern.  This  is  about  twice  the  present 
population  of  these  counties.  In  the  year  2020  the 
population  of  these  counties  will  have  tripled  to  about 
28.5  million  out  of  a  projected  State  population  of  56 
million.   In  most  of  the  nine  counties,  irrigated 
agriculture  will  continue  to  decline  as  urban  areas 
expand.  A  significant  exception  to  this  would  be  in 
Kern  Coiinty  where  an  increase  in  irrigated  agriculture 
of  1+62,000  acres  is  predicted. 

5.  Expansion  of  urban  areas  will  bring  about  virtual 

exclusion  of  agricultural  activity  in  coastal  portions 
of  Los  Angeles,  San  Bernardino  and  Orange  Co\inties  by 
the  turn  of  the  century.  However,  southwestern 
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Riverside  and  coastal  San  Diego  counties,  which 
have  been  relatively  slow  to  develop  because  of 
limited  water  supplies,  are  expected  to  increase 
from  a  present  irrigated  area  of  6l,000  acres  to 
about  178,000  acres  by  year  2020. 

6.  By  1980,  the  demand  for  surplus  northern  California 
water  south  of  the  Tehachapi  Mountains  will  be 
nearly  one  million  acre -feet  per  year.  This 
requirement  will  rise  to  1.75  million  acre-feet 

by  1990  and  about  3-5  million  acre -feet  by  2020, 
at  which  time  the  area  will  be  essentially  fuiiy 
developed.  For  the  present  service  area  of  The 
Metropolitan  Water  District  of  Southern  California, 
demands  for  surplus  northern  California  water  will 
be  about  600,000  acre-feet  in  I98O,  about  1.0 
million  acre -feet  in  1990,  and  about  2.0  million 
acre -feet  per  year  by  the  year  2020. 

7.  Demands  for  siirplus  northern  California  water  in 
the  year  2020  will  be  as  follows:   South  Coastal 
Area  from  Ventura  County  to  the  Mexican  Border, 
3,190,000  acre -feet;  the  Antelope -Mo jave  and 
Whitewater -Coachella  Service  Areas,  308,000  acre- 
feet;  Santa  Barbara  and  San  Luis  Obispo  Counties, 
250,000  acre-feet;  Kern  County  Service  Area, 
1,800,000  acre -feet. 
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CHAPTER  II.    LAND  AND  WATER  RESOURCES 

Two  of  the  most  basic  natural  resources  of  any  area  are  its  usable 
land  and  available  water  supplies.  As  this  nation  becomes  increasingly 
urbanized,  the  exploitation  of  other  natural  resources,  such  as  timber  and 
minerals,  loses  its  prior  significance.  At  the  same  time,  the  major  metro- 
politan centers'  futures  are  becoming  more  dependent  upon  the  availability 
of  both  land  for  expansion  and  water  to  support  the  resulting  economy.  In 
evaluating  the  economic  development  of  the  southern  California  area,  both 
of  these  basic  natviral  resources  were  investigated. 

Inventory  of  Land  Resources 

In  addition  to  the  physical  availability  of  land,  its  topographic 
and  surface  soil  characteristics  must  be  meas\ired  in  determining  the  a<:reages 
usable  for  irrigation  or  habitation.  Accordingly,  lands  within  the  southern 
California  area  were  evaluated  with  respect  to  their  adaptability  for  various 
water-using  developments.  The  immediate  future  patterns  of  use  of  the  avail- 
able lands  are  greatly  influenced  by  the  existing  type  and  areal  extent  of 
land  utilization.  Therefore,  in  addition  to  classifying  lands  for  their 
potential  use,  determinations  were  made  of  the  present  levels  of  such 
development. 

Land  Classification 

All  lands  in  the  investigational  area  were  reviewed  and  classified 
with  respect  to  their  suitability  for  urban  and  irrigated  agrlcultiaral  develop- 
ment, using  standards  of  classification  previously  defined  by  the  Department 
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in  Bulletin  No.  2  and  subsequent  reports.   In  general,  land  classifications 
determined  in  connection  with  investigations  for  the  California  water  plan 
were  utilized.   In  San  Luis  Obispo  County,  this  land  classification  had 
been  refined  as  a  result  of  the  detailed  county-wide  water  resources  studies 
made  by  the  Department.  Where  land  resources  appeared  to  be  critical,  i.e., 
the  available  usable  lands  were  less  than  the  probable  requirements  therefor, 
or  where  the  previous  surveys  reported  in  these  bulletins  did  not  einalyze  the 
area  in  the  detail  required,  the  lands  were  reclassified  in  the  field  to 
insure  an  accurate  determination  of  available  acreage  for  future  development, 
i/'or  tnls  reason,  new  surveys  were  conducted  in  San  Diego  County,  coastal 
Riverside  and  San  Bernardino  Counties,  the  south  coastal  portion  of  Santa 
Baroara  County  and  the  San  Joaquin  Valley  portion  of  Kern  County,  during 
1956,  1957,  and  1958. 

Results  of  the  land  classification  surveys  are  shown  in  Table  1 
and  portrayed  on  Plate  3,  entitled  "Present  and  Potential  Land  Classification", 
sheets  one  to  eight.  Detailed  results  of  these  surveys  by  subunits  are 
tabulated  in  Attachment  No.  3>  consisting  of  Tables  62  through  &).     As  seen 
on  sheet  7  of  Plate  3,  a  classification  of  the  Whitewater -Coachella  Service 
Area  lands  was  not  made.  This  area  encompassed  some  85O  square  miles,  most 
of  which  are  habitable.   Inasmuch  as  only  urban  expansion  is  anticipated  in 
this  area,  and  the  acreage  is  adequate  for  a  population  of  several  million, 
it  was  concluded  that  projections  of  urban  population  and  water  requirements 
did  not  necessitate  a  lemd  classification  survey  therein. 
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Methods  and  Procedures.  Field  mapping  was  done  on  aerial  photographs 
having  a  scale  of  approximately  1:20,000.  Stereoscopes  were  used  to  assist  the 
field  men  in  making  delineations  in  accordance  with  observed  conditions.  As 
the  appropriate  classification  for  each  parcel  of  land  was  determined,  it  was 
delineated  on  the  aerial  photograph. 

After  completion  of  field  mapping  on  aerial  photographs,  the 
delineations  were  transferred  to  U.  S.  Geological  Survey  quadrangles.  This 
procedure  was  necessary  in  order  to  accurately  determine  the  acreage  of  the 
various  classifications  because  of  the  wide  variation  in  scale  of  the  aerial 
photographs.  Following  transfer  of  the  data  to  quadrangle  sheets,  the  acreage 
of  each  of  the  classifications  was  determined  by  cutting  the  delineated  areas 
and  weighing  them  with  an  analytical  balance. 

In  making  the  land-classification  survey,  the  lands  were  segregated 

into  four  broad  general  classifications  according  to  the  nature  of  their 

expected  future  development.  These  four  categories  are  (l)  Irrigable  Lands; 

(2)  Urban  Lands;  (3)  Recreational  Lands;  and  (k)   Lands  deemed  to  be  unsuitable 

for  any  of  the  above  classes.  Detailed  descriptions  of  the  classes  used  in  the 

survey  are  listed  in  Attachment  No.  1.  A  brief  discussion  of  the  classes  follows: 

1.  Irrigable  Lands.  The  irrigable  lands  were  grouped  into 
appropriate  classifications  according  to  their  suitability 
for  development  under  irrigated  agricult\are  and  their  crop 
adaptability.  These  classes  were  based,  to  a  large  extent, 
on  present  agricult\iral  practices  and  provided  a  direct 
approach  in  estimating  the  future  crop  pattern. 

There  are  many  feictors  which  influence  the  suitability  of 
land  for  irrigation  development.  Some  of  the  indirect 
ones  are  those  economic  factors  related  to  the  production 
smd  marketing  of  climatically  adapted  crops,  location  of 
the  land  with  respect  to  a  water  supply,  and  climatic 
conditions.   Since  economic  conditions  are  variable  among 
given  areas  and  are  subject  to  considerable  fluctuation 
over  a  period  of  time,  no  consideration  was  given  them  in 
the  determination  of  irrigable  lands.  Neither  was  the 


-23- 


position  of  the  lands  as  related  to  a  water  supply, 
an  influencing  factor  in  the  classification.  However, 
these  factors  (including  climatic  conditions),  while  not 
considered  in  the  physical  classification  of  the  lands, 
were  very  important  in  determining  the  probable  future 
cropping  pattern  as  discussed  in  Chapter  IV. 

Since  it  is  the  physical  characteristic  of  the  land  and 
the  inherent  conditions  of  the  soil  itself  that  directly 
affect  the  svdtability  of  land  for  irrigation  development, 
these  were  the  factors  considered  in  the  classification  of 
irrigable  lands.   This  consisted  basically  of  an  examination 
of  the  soil  characteristics  and  the  physiography  of  the 
landscape. 

In  dividing  the  irrigable  lands  into  crop-adaptability 
classes,  they  were  first  segregated  into  three  broad  topo- 
graphic groups;  smooth-lying  valley  lands,  gently  sloping 
and  undulating  lands,  and  steeper  and  more  rolling  lands. 
Where  other  conditions  were  present  that  affected  the 
suitability  of  the  lands  to  produce  climatically  adapted 
crops,  the  three  broad  topographic  classes  were  further 
subdivided  in  accordance  with  the  nature  of  the  conditions. 
These  limiting  conditions  included  shallow  soil  depths, 
rocklness,  high-water  tables,  coarse  textures  with  a  low 
moisture -holding  capacity,  very  fine  textures  which  limit 
the  effective  root  depth,  and  the  presence  of  soluble  salts  or 
exchangeable  sodium. 

The  character  of  the  soils  was  established  by  examination 
of  road  cuts,  ditch  banks,  and  material  from  test  holes, 
together  with  observation  of  the  type  and  quality  of 
native  vegetation  and  crops.  The  presence  of  rock,  high- 
water  tables,  salinity,  and  alkalinity  were  observed. 
Representative  slopes  throughout  the  area  were  measured 
with  a  clinometer  to  determine  their  degree  of  slope. 
By  giving  consideration  to  all  these  factors,  the 
appropriate  crop -adaptability  class  for  each  parcel  of 
irrigable  land  was  determined  and  delineated  on  the 
aerial  photograph. 

In  certain  areas  covered  by  this  survey,  work  done  by 
other  agencies  was  of  value  in  mapping  the  irrigable  lands. 
The  Soil  Conservation  Service  of  the  United  States 
Department  of  Agriculture  has  made  detailed  land- 
capability  surveys  for  the  soil  conservation  districts, 
and  the  Bureau  of  Reclamation  of  the  United  States 
Department  of  the  Interior  has  made  land-classification 
studies  in  connection  with  federal  reclamation  projects. 
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The  siirveys  of  both  these  agencies  were  used  to  supplement 
the  work  of  the  Department  of  Water  Resources.   In  addition, 
the  soil  surveys  of  the  University  of  California  and  the 
United  States  Department  of  Agricultxire  aided  in  the  class- 
ification procedure. 

Extensive  acreages  of  highly  alkaline  lands  exist  in  the 
Kern  Coiinty  Service  Area.   As  the  cost  of  reclaiming 
this  type  of  land  is  an  importeint  factor  in  influencing 
the  rate  at  which  development  will  proceed,  samples  of 
alkali  soils  were  subjected  to  laboratory  determinations 
of  their  chemical  as  well  as  their  physical  character- 
istics. Estimates  of  the  quantity  of  gypsum  and  leaching 
water  required  to  reclaim  these  soils  for  adaption  to  the 
growth  of  selected  agricultural  crops,  ajid  the  cost  of 
such  reclamation,  were  then  derived  by  soil  technologists. 

2.  Urban  Lands.   It  was  recognized  that  rather  large  areas  of 
land  would  be  necessary  to  accommodate  the  expansion  of 
urban  development  resulting  from  continued  rapid  increases 
in  California's  population  as  discussed  in  Chapter  III. 

In  view  of  this,  a  large  part  of  the  area  covered  by  the 
surveys  was  placed  in  an  urban  class.   It  is  doubtful, 
however,  if  agriculture  will  be  entirely  replaced  by  urban 
development  for  many  years.  Seme  agriculture  still  exists 
in  areas  where  the  urbaji  pressure  is  greatest. 

In  classifying  and  mapping  the  lands  judged  to  have  a 
potential  for  intensive  urban  development,  including 
residential,  commercial,  and  industrial  use,  no  attempt 
was  made  to  determine  which  lands  (nor  in  what  amounts) 
might  be  devoted  to  any  one  of  these  uses.  Rather,  these 
lands  were  classified  simply  as  urban.  However,  where  it 
was  anticipated  that  futiire  urban  development  would  consist 
primarily  of  suburban  residential  areas  with  few  or  no 
industrial  or  commercial  enterprises,  the  lands  were  given 
a  suburban  classification.  This  suburbaji  class  was  further 
subdivided  into  high  and  low  water-using  categories.   It 
was  also  believed  that  certain  lands  would  be  devoted  to 
a  combination  of  agricultural  and  residential  development 
with  maximum  size  of  individual  parcels  being  five  acres, 
and  these  lands  were  so  classified. 

3.  Recreational  Lands.   In  view  of  the  ever-increasing  population, 
it  was  recognized  that  there  will  be  a  demand  for  considerable 
areas  for  recreational  purposes.  This  is  particularly  true 

of  the  mountainous  regions  where  this  type  of  development 
is  expanding  rather  rapidly  at  the  present  time. 

The  potential  recreational  lands  were  grouped  in  four  classes: 
permanent  and  summer  home  tracts;  commercial  area;  camp  and 
trailer  sites;  and  parks.   Obviously,  all  of  the  mountainous 
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lands  are  suitable  for  some  recreational  use  such  as 
hunting,  fishing,  and  other  sports  of  this  nature. 
For  the  purpose  of  this  investigation,  however,  consider- 
ation was  given  only  to  those  lands  where  some  fairly 
intensive  development  might  occur  which  would  reqviire 
water  service. 

Lands  deemed  to  be  unsuitable  for  any  of  the  above 
classes.  These  lands  are  inaccessible  wild  areas, 
mountain  areas  with  slopes  too  steep  to  be  used, 
areas  where  soil  conditions  preclude  the  use  of  the 
land,  military  reservations,  and  remote  areas  that 
have  no  natural  water  supply  and  will  be  unable  to 
import  water  in  the  foreseeable  future. 


Land  Use 

Surveys   were  conducted  to  determine  present  land  use  in  most  of  the 
areas  during  1957  and  1958«   In  coastal  Los  Angeles  County,  a  survey  made  in 
1955  was  available,  and  in  San  Luis   Obispo  County,  a  1953  land  use  suxvey  was 
available.  The  same  general  procedures  for  field  mapping  and  tabulating,  as 
previously  described  \mder  land -classification  methods  and  procedures,  were 
used  in  making  the  land-use  surveys.  Also,  comparable  general  categories 
were  used  in  grouping  the  present  land  uses,  namely  agricultural,  urban, 
recreational,  and  native  vegetation.  In  the  agricultiiral  class,  the  individual 
kind  of  crop  was  shown  and  designated  as  either  irrigated  or  nonirrigated.  In 
the  urban  and  recreational  classes,  the  same  breakdown  was  used  as  in  the  land- 
classification  survey,  with  the  present  development,  rather  than  the  ultimate, 
being  mapped.   In  Venttira  County,  however,  the  land  use  survey  was  made  by 
up-dating,  in  the  field,  maps  containing  a  cultural  survey  conducted  in  1950> 
rather  than  by  working  from  aerial  photographs.  The  various  areas  of  land  use 
were  obtained  by  planimetering  these  maps. 
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The  present  land  use  is  shown  on  Plate  3^  sheets  1  to  8.  Detailed 
resvilts  of  these  surveys  by  subunits  are  contained  in  Attachment  No.  ^i-,  Tables 
70  through  79.   In  the  South  Coastal  Area,  the  recent  surveys  show  a  spec- 
tacular encroachment  of  urban  land  on  irrigated,  dry  farmed,  and  range  lajids 
since  the  area  was  mapped  in  about  1950  in  connection  with  the  preparation 
of  the  California  Water  Plan.  Tables  2  and  3^  respectively,  present  the  results 
of  the  surveys  and  the  comparisons  thereof  with  the  previous  surveys. 

The  acreages  required  for  the  projected  populations  and  irrigated 
crops,  as  reported  in  succeeding  chapters,  were  located  in  the  service  areas 
for  1980  conditions.  This  period  was  selected  to  show  the  expected  develop- 
ment of  land  within  several  years  of  the  availability  of  northern  California 
water.  These  estimates  of  the  approximate  location  and  extent  of  urban 
and  agricultural  land  use  in  198O  are  shown  on  Plate  3  as  overlays  of  present 
land  use  and  land  class.  As  these  estimates  demonstrate,  most  of  the  habitable 
land  in  the  Los  Angeles  Metropolitan  Area  will  have  been  developed  to  urban 
uses  by  that  time.  The  expansion  of  irrigated  agriculture  as  stimulated  by 
the  importation  of  water  in  Kern,  San  Diego,  and  southwestern  Riverside 
Counties  is  also  vividly  indicated  on  Plate  3^ 
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TABLE  3 


COMPARISON  OF  PRESENT  AND  1950 
WATER  SERVICE  AREAS 

(Values  in  acres) 


Region  and  year  of 
"present"  survey 


Irrigated  lands 


1950 


: Change 
Present  :  I95O 
: present^ 


Urban  lands 


1950 


: Change 
Present  :  I95O 
'.present 


San  Luis  Obispo 

Service  Area  -  1953 

Santa  Barbara 

Service  Area  -  1957 

Ventura  County  -  1957 

Coastal  Los  Angeles 
County  -  1955   -  57 

Orange  County  -  1957 

Coastal  Riverside 
County  -  1957   -  58 

Coastal  San  Bernardino 
County       -  1957 

Coastal  San  Diego 
County       -  1958 

Kern  County 

Service  Area  -  1958 

Antelope -Mo jave 

Service  Area  -  1957 

Whitewater-Coachella 
Service  Area  -  1958 


26,500  22,500  (  ii,ooo)  4,800  5,600  800 

77,900  78,700  800  8,200  12,800  l+,600 

115,000  123,200  8,200  25,000  26,100  1,100 

li|-2,000  91,700  (50,300)  385,000  457,900  72,900 

136,000  101, boo  (34,200)  28,000  69,200  41,200 

100,000  98,900  (    1,100)  23,300  29,500  6,200 

94,500  85,800.  (    8,700)  34,500  53,600  19,100 

64,200  79,500  15,300  51,600  70,800  19,200 

296,000  345,400  49,400  16,100  25,600  9,500 

9»,tiOO  103,100  4,300  3,900  12,400  8,500 

31,800  65,100  33,300  4,200  10,600  6,400 


a.   Parentheses  denote  decrease  from  1950  to  present. 
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Inventory  of  Water  Resources 

Tne  quantities  of  water  needed  Dy  the  southern  California  area  from 
northern  California  are  a  function  of  the  magnitude  and  dependability  of  local 
and  imported  water  supplies,  either  presently  developed  or  economically  feasible 
of  development.   Not  only  does  the  magnitude  of  these  local  and  imported 
supplies  control  the  demands  for  northern  California  water  but  the  availability 
of  local  supplies,  even  on  a  short-term  overdraft  basis,  acts  as  a  stimulus 
to  economic  development.   Thus,  it  was  necessary  to  analyze  local  and  presently 
imported  water  resources  as  an  important  factor  in  the  potential  for  urban  and 
agricultural  growth  in  each  subunit. 

The  development  of  additional  water  supplies  in  the  southern 
California  area  from  other  sources  than  those  located  in  northern  California 
has  been  suggested.   These  potential  sources  of  water  also  have  been  evaluated 
in  comparison  with  the  utilization  of  northern  California  water. 

Importation  from  Existing  Soiirces 

Large  water  importation  projects  have  been  constructed  in  the  past 
and  are  now  delivering  water  to  various  portions  of  the  southern  California 
area.  The  Friant-Kern  Canal  of  the  Federal  Central  Valley  Project  supplies 
substantial  quantities  of  water  to  the  north  central  portion  of  Kern  County. 
However,  water  seirvice  from  this  canal  is  not  provided  to,  nor  is  contemplated 
for,  the  westerly  and  southerly  portion  of  this  county. 

The  Los  Angeles  Aqueduct,  which  has  been  in  operation  for  many 
years,  brings  water  from  the  Owens-Mono  Basins  to  the  City  of  Los  Angeles. 
The  aqueduct  is  capable  of  delivering  an  average  of  about  320,000  acre -feet 
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per  year  and  has  been  operated  for  the  past  several  years  at  essentially  full 
capacity. 

The  Coachella  Valley  County  Water  District  has  been  distributing 
Colorado  River  water  to  its  service  area  in  Improvement  District  No.  1. 
Additional  quantities  of  imported  water,  which  would  be  needed  in  portions 
of  the  Whitewater -Coachella  Service  Area  outside  of  the  improvement  district, 
primarily  for  urban  growth,  must  be  supplied  from  other  sources. 

Colorado  River  water  is  also  served  to  a  substantial  portion  of  the 
South  Coastal  Area  through  facilities  of  The  Metropolitan  Water  District  of 
Southern  California.  As  has  been  stated,  the  claimed  rights  of  the  District 
in  and  to  waters  of  the  Colorado  River  amount  to  1,212,000  acre-feet  per  annum. 
In  1957 -58j  sales  of  Colorado  River  water  by  the  District  amounted  to  about 
5^0,000  acre-feet.  The  rights  of  California  agencies  in  and  to  the  waters 
of  the  Colorado  River  are  now  in  litigation  instituted  by  Arizona. 

Local  Water  Supplies 

Estimates  were  prepared  of  the  magnitude  of  present  and  probable 
future  local  water  supplies  available  to  each  study  area  and  its  subunits. 
Estaimtes  were  based  upon  Department  of  Water  Resources  bulletins,  United 
States  Geological  Survey  water  supply  papers,  reports  of  cities,  districts, 
and  counties,  and  any  other  available  data.   In  addition,  a  special  geological 
and  hydrological  investigation  was  conducted  in  Kern  County  to  determine  local 
water  supplies  available  therein. 

This  study  in  Kern  County  concluded  that  the  Kern  River  constitutes 
the  principal  source  of  water  supply  available  to  the  Kern  County  Seirvice 
Area.  It  is  at  present  fully  utilized,  however,  either  through  direct  surface 
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diversion  or  by  piamping  from  ground  water  aquifers  replenished  by  the  Kern 
River.  Nevertheless,  the  ground  water  basin  does  constitute  a  temporary 
source  of  additional  supply  as  indicated  by  present  extractions  being  far 
in  excess  of  natural  replenishment  rates.  To  determine  the  extent  of  usable 
water  available  in  subsurface  storage  within  economic  pumping  lifts,  which  is 
a  measure  of  this  temporary  supply,  approximately  1,300  well  logs  were  analyzed 
in  a  study  of  the  ground  water  storage  capacity  and  quantity  of  usable  water 
in  ground  water  storage  in  the  Kern  County  Service  Area.   Storage  capacity 
and  availability  of  water  in  storage  were  detemiined  for  depth  zones  from  the 
gro\ind  surface  to  a  depth  of  1,000  feet  or  to  the  base  of  fresh  water,  which- 
ever was  the  shallower.   Analysis  was  extended  to  this  depth  in  order  to 
encompass  probable  limits  of  economic  lift.   It  should  be  borne  in  mind  that 
present  lifts  exceed  ^+50  feet  in  some  parts  of  the  study  area,  and  that  some 
farming  operations  to  the  north,  in  the  San  Luis  area,  are  based  on  lifts  of 
more  than  600  feet.   As  a  result  of  these  studies,  the  following  quantities 
of  usable  water  supply  in  storage  underlying  the  service  area  were  estimated: 

Usable  water  in  storage 
(in  millions  of  acre-feet) 

1.8 
7.6 

13.7 
19.6 
26. U 
32.1 
^5.3 
57.^ 


Depth 

L  zone 

(in 

feet ) 

0  - 

100 

0  - 

200 

0  - 

300 

0  - 

UOO 

0  - 

500 

0  - 

600 

0  - 

800 

0  - 

1,000 
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The  continuation  of  overdraft  pumping  was  postulated  as  occurring 
in  other  ground  water  basins  throughout  the  area  except  where  limited  by  court 
decree;  voluntary  action,  or  where  serious  damage  to  the  basins  would  occur. 
However,  this  overdraft  of  ground  water  basins  wherever  postulated  was  not 
considered  as  adding  to  the  safe  local  water  supplies  but  as  a  temporary 
alternative  to  the  taking  of  imported  waters. 

In  estimating  increases  in  the  safe  yield  of  local  water  supplies 
through  construction  of  water  conservation  works,  the  following  criteria 
were  used  in  determining  the  probability  of  construction  of  future  local 
development  projects: 

1.  Estimated  unit  costs  of  the  safe  yield  from  the  projects 
were  compared  to  the  estimated  costs  of  imported  water. 

2.  The  estimated  capital  cost  of  constructing  projects  were 
compared  with  expected  future  financial  capacity  of  local 
areas  to  construct  projects. 

3.  Water  rights  and  court  decrees  were  considered. 

k.      Local  attitudes  towards  financing  of  works  were 
analyzed. 

Other  conditions  that  influenced  the  estimate  of  quantities  of 
local  water  supplies  available  to  meet  consimiptive  requirements  included 
considerations  of  water  quality  and  salt  balance.   In  certain  areas,  water 
quality  considerations  are  overriding  in  determining  the  amounts  of  usable 
local  water  supplies.   For  example,  in  portions  of  the  San  Jacinto  Valley 
of  Riverside  County,  local  ground  water  supplies  which  are  available  have 
such  high  mineral  content  that  the  supplies  are  not  being  utilized. 

In  the  Whitewater -Coachella  Service  Area,  the  lack  of  hydrologic 
and  geologic  data  precluded  the  formulation  of  estimates  of  local  water 
supplies.   In  the  absence  of  estimates  of  known  quantities,  it  was  assumed 
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that  urban  entities  would  be  able  to  extract  about  12,000  acre-feet  per  year 
with  the  balance  of  the  local  water  supplies  assumed  to  be  available  for 
agriculture. 

The  estimated  safe  annual  yield  of  present  and  projected  local 
water  supply  development  by  decades  for  the  period  196O  to  2020  is  set  forth 
in  Table  h.     Values  for  coastal  Los  Angeles  County  include  the  supply  from 
the  Los  Angeles  Aqueduct  estimated  at  320,000  acre-feet  per  annum.   It  should 
be  noted  that  values  tabulated  herein  do  not  include  the  qviantities  estimated 
to  be  over-drawn  from  ground  water  basins  in  the  future. 
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TABLE  h 


ESTIMATED  SAFE  YIELD  OF  LOCAL 
WATER  SUPPLY  DEVELOPMENT 

(in  thousands  of  acre -feet  per  ann\jm) 

i   I960  :   1970" 


1980 


Area 


1990  :   2000 


2010 


2020 


San  Luis  Obispo  Service 

Area^ 
Santa  Barbara  Service 

AreaS- 

TOTALS 

Southern  California 
Coastal  Plain  and 
Coastal  San  Diego 
County  Service  Area 
Coastal  Los  Angeles 

Count yb 
Orange  County 
Coastal  Riverside 

County 
Coastal  San  Bernar- 
dino County 
Coastal  San  Diego 
County 

TOTALS 

Metropolitan  Water 
District's  Present 
Service  Area^ 

Ventura  Coxinty 
Kern  County  Service 

Area 
Antelope -Mo jave 

Service  Area 
Whitewater-Coachella 

Service  Area<i 


175 


263 


9h 
181 


128 
181 


li+7 
181 


17^ 
181 


275 


309 


328 


355 


187 
181 


368 


189 
181 


370 


7^3 
15^^ 

7i^3 
15i^ 

7^3 
15^ 

lh3 
15^ 

7^3 

1^3 
15^ 

7i^3 

135 

135 

135 

135 

135 

135 

135 

135 

135 

135 

135 

135 

135 

135 

111 

111 

111 

111 

111 

111 

111 

1,278 

1,278 

1,278 

1,278 

1,278 

1,278 

1,278 

1,029 

1,029 

1,029 

1,029 

1,029 

1,029 

1,029 

1U9 

179 

205 

205 

205 

205 

205 

1+00 

520 

520 

520 

520 

520 

520 

130 

130 

130 

130 

130 

130 

130 

a.  Does  not  include  Cuyama  Valley  or  Carrizo  Plain  areas. 

b.  Includes  supply  available  from  Los  Angeles  Aqueduct  at  320,000 
acre -feet  per  year. 

c.  These  values  also  included  in  those  areas  containing  this  district. 

d.  Data  not  available. 
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Local  Water  Costs 

Data  were  collected  concerning  costs  of  water  in  the  southern 
California  area  for  the  purpose  of  comparing  present  water  costs  with  expected 
costs  of  imported  water.   Present  water  costs  to  iirban  consumers  in  areas 
sampled  range  from  a  low  of  $35  per  acre -foot  to  a  high  of  $l68  per  acre-foot 
with  the  majority  of  water  deliveries  in  the  areas  sampled  having  costs  to 
the  consumer  of  about  $75  per  acre-foot.   In  urban  areas,  distribution, 
meters  and  service,  customer  accounting,  teixes,  and  general  administration 
expenses  are  reflected  in  water  costs  averaging  between  $40  to  $70  per 
acre-foot  with  production,  treatment,  and  conveyance  expenses  costing  con- 
sumers about  $20  to  $kO   per  acre-foot.   Present  water  costs  to  agricultural 
consumers  in  seimpled  areas  which  receive  water  from  surface  distribution 
systems  vary  from  $6  to  $108  per  acre-foot,  with  the  majority  of  water  deliv- 
eries in  the  areas  sampled  having  consumer  costs  of  about  $25  per  acre-foot. 

These  data  are  shown  graphically  on  Figures  1  and  2,  which  depict 
the  frequency  of  the  magnitude  of  consumers  costs  for  water  by  the  amount  of 
water  delivered  relative  to  the  total  deliveries  of  all  agencies  sampled. 
Tables  5  and  6  summarize  the  results  of  this  water  cost  survey. 
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TABLE  5 

LEVELS  OF  UEBAN  WATER  COSTS  AND  QUANTITIES  OF  WATER 

DELIVERED  BY  SAMPLED  WATER  AGENCIES  IN  THE 

SOUTHERN  CALIFORNIA  AREA  IN  1957 


Annual  water  deliveries 

:  by  sampled  agencies  as 

Per  cent  of 

Weighted  average 

Levels  of  water 

:   a  function  of  cost 

total  water 
delivered 

cost,  by  levels 

cost,  dollars 

Deliveries  :  Cost  in 

of  water  cost, 

per  acre -foot 

in     : dollars  per 

at  cost,   : 

in  dollars 

acre -feet  :  acre-foot^- 

each  level  : 

per  acre -foot 

$  25 

2,i^00 

$  35 

to 

8,000 

'  1+5 

50 

1,000 

50 

Subtotal 

11,1+00 

1,000 

58 

8,800 

61 

22,500 

62 

51 

Ui+1+,000 

65 

to 

9,200 

70 

75 

12,200 

71 

28,800 

72 

i+1,500 

73 

800 

71^ 

Subtotal 

568,800 

21,000 

78 

10,500 

79 

3,200 

80 

14-,  1+00 

80 

9,1+00 

80 

76 

700 

82 

to 

9,800 

82 

100 

2,700 

83 

23,900 

83 

5,1+00 

87 

1,000 

96 

5,700 

98 

Subtotal 

97,700 

1.5 


$  kh 


72.8 


66.5 


12.6 


82 
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LEVELS  OF  URBAN  WATER  COSTS  AND  QUANTITIES  OF  WATER 
DELIVERED  BY  SAMPLED  WATER  AGEJCIES  IN  THE 
SOUTHERN  CALIFORNIA  AREA  TO  1957 
(continued) 


Levels  of  water 

Annual  water 

by  sampled  a 

a  function 

deliveries 
gencies  as 
of  cost 

Per  cent  of  • 
total  water  ; 

delivered 
at  cost, 

each  level  • 

Weighted  average 
cost,  by  levels 

cost,  dollars 
per  acre -foot 

Deliveries  : 

in     : 

acre -feet   : 

Cost  in 

dollars  per 

acre -foot  9- 

of  water  cost, 

in  dollars 
per  acre -foot 

$101 

to 

125 

8,300 
80, 000 

$111 
119 

11.4 

$118 

Subtotal 

88, 300 

over 

125 

8,600 
5,000 

130 
168 

1.8 

Ikk 

Subtotal 

13,600 

TOTAL 

779,800 

100.0 

a.  These  costs  include  all  charges  to  the  cons\amer  including 
cost  of  water,  taxes,  and  assessments. 
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TABLE  6 

LEVELS  OF  AGRICULTURAL  WATER  COSTS  MT)   QUANTITIES  OF 

WATER  DELIVERED  BY  SAMPLED  WATER  AGENCIES  IN 

THE  SOUTHERN  CALIFORNIA  AREA  IN  1957 


Annual  water  deliveries  : 

by  sampled 

eigencies  as 

Per  cent  of  • 

Weighted  average 

Levels  of  water 

a  function  of  cost 

total  water  : 
delivered  : 

cost,  by  levels 

cost,  dollars 

Deliveries 

:   Cost  in 

of  water  cost. 

per  acre -foot 

in 

; dollars  per 

at  cost,   : 

in  dollars 

acre -feet 

:  acre-foot^- 

each  level  : 

per  acre -foot 

$  0 

3,600 

$  6 

to 

'J,h00 

9 

29.3 

$  9.1 

15 

2,000 

15 

Subtotal 

13,000 

16 

800 

17 

to 

12,200 

22 

i+0.2 

22 

30 

it,  900 

23 

Subtotal 

17,900 

31 

800 

31 

to 

2,500 

36 

26.6 

38.8 

^5 

6,600 
1,900 

In 

Subtotal 

11,800 

over 

400 

55 

3.9 

55 

h5 

l,i+00 

55 

Subtotal 

1,800 

TOTAL 

H,500 

100.0 

a.  These  costs  include  all  charges  to  the  consumer  including 
cost  of  water,  taxes  and  assessments. 
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In  addition  to  these  data  on  costs  of  water  provided  through  s\irface 
distribution  systems,  a  comprehensive  analysis  of  the  actual  cost  of  pumped 
ground  water  with  present  day  installation  and  energy  costs  was  performed  in 
the  Kern  County  Service  Area,  and  correlations  of  cost  to  plant  use  factors 
and  pumping  lift  were  prepared.  These  correlations  were  later  employed  in 
combination  with  estimates  of  usable  water  in  storage  and  with  the  price  of 
imported  water  to  assess  the  portion  of  future  water  requirement,  year  by 
year,  that  would  be  met  from  draft  on  ground  water  and  that  which  would 
constitute  a  demand  for  project  water. 

Average  pumping  costs  were  found  to  vary  from  a  low  of  approximately 
$U.UO  per  acre-foot  in  the  Buena  Vista  Water  Storage  District,  where  an 
average  pumping  lift  of  90  feet  is  presently  (1957)  experienced  and  pumping 
is  performed  at  a  relatively  low  plant  use  factor  of  19  per  cent,  to  a  high 
of  approximately  $10.20  per  acre -foot  in  the  Wheeler  Ridge -Maricopa  Water 
Storage  District,  where  an  average  lift  of  slightly  in  excess  of  i+OO  feet 
and  an  average  plant  use  factor  of  57  per  cent  prevailed  in  1956.  Actual 
costs  to  individuals  were,  of  course,  either  greater  or  less  than  these 
average  costs.  The  plant  use  factor  refers  to  the  ratio  of  the  actual  hours 
of  plant  operation  per  year  to  the  total  ho\irs  in  a  year,  expressed  as  a 
percentage.  The  unit  pumping  costs  evaluated  include  the  annual  service 
charge  on  connected  load,  charge  for  electric  energy  consumed,  interest  and 
depreciation  on  the  initial  investment,  taxes,  maintenance,  replacement,  and 
the  cost  of  periodic  lowering  of  pumping  bowls. 

If  present  unit  cost  relationships  are  maintained,  a  continuation 
of  the  present  overdraft,  with  its  accompanying  increase  in  pumping  lifts, 
can  only  result  in  higher  ground  water  pumping  costs.   It  is  apparent  that 
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DEPARTMENT  OF  WATER  RESOURCES 


without  the  introduction  of  imported  water  some  presently  irrigated  land 
would  be  forced  out  of  production  prior  to  year  2020,  to  some  extent  by 
actual  exhaustion  of  underlying  groxind  water  supplies,  but  to  a  much  larger 
degree  as  a  result  of  rising  pumping  costs  pushing  total  production  costs  to 
the  point  where  insufficient  incentive  to  farm  would  remain. 

Other  Possible  Water  Sources 

Several  other  sources  of  water  supply  were  considered  as  possible 
alternatives  to  importation  of  water  from  northern  California  or  with  respect 
to  the  effects  of  these  sources  on  the  rate  of  growth  in  demand  for  northern 
California  water.  These  possible  sources  include  the  reclamation  of  water 
from  sewage,  the  desalinization  of  drainage  waters  from  the  Imperial  Valley, 
and  the  conversion  of  sea  water  to  fresh  water,  and  are  discussed  in  the 
following  paragraphs.  As  it  will  be  noted,  even  though  these  sources  are 
available,  an  alternative  source  of  water  supply  that  meets  the  criterion 
of  practicability,  and  is  of  comparable  magnitude  and  economically  competitive 
with  water  imported  from  northern  California,  is  not  available  to  the 
southern  California  area.   It  v/as  therefore  concluded  that  in  the  foreseeable 
future  the  expected  economic  growth  of  this  area  is  dependent  upon  the  impor- 
tation of  necessary  water  supplies. 

Reclamation  of  Water  from  Sewage.  At  the  present  time  there  are 
over  600,000  acre-feet  of  sewage  being  discharged  to  the  ocean  annually  from 
the  metropolitan  areas  of  southern  California.   Over  the  past  several  years, 
the  Department  of  Water  Resovirces  has  maae  studies  of  the  feasibility  of 
reclaiming  water  for  beneficial  use  from  this  sovirce.  These  studies  have 
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indicated  that  about  kO  per  cent  of  the  total  volume  of  sewage  currently  being 
discharged  to  the  ocean  could  feasibly  be  reclaimed,  at  costs  ranging  from 
$13  to  $U0  per  acre-foot,  depending  on  the  location  of  the  reclamation  plant, 
use  of  the  product,  and  other  pertinent  factors.   The  quantity  that  might  be 
reclaimed  is  limited  by  the  excess  mineral  content  of  the  sewage  from  some 
of  the  contributing  areas  and  by  the  possible  markets  or  uses  for  such 
reclaimed  water.  The  mineral  quality  of  much  of  the  sewage  tends  to  con- 
tinually deteriorate  with  increasing  industrial  development. 

Reclaimed  water  cannot  be  used  directly  for  general  water  supply 
pvirposes.  Potential  markets  or  uses  for  reclaimed  water  would,  therefore, 
be  limited  to  certain  industrial  purposes,  recharge  of  ground  water  aquifers, 
repulsion  of  sea  water  intrusion,  and  minor  agricultural  and  recreational 
purposes.  Separate  distribution  systems  would  be  necessary,  adding  to  the 
expense.  Sewage  from  most  of  the  inland  area  is  already  being  effectively 
reclaimed  through  use  for  irrigation  or  disposal  to  ground  water. 

The  recharging  of  ground  water  basins  by  spreading  or  injection 
offers  the  best  po.isibility  for  use  of  reclaimed  water.   On  a  large  scale, 
the  amount  of  water  that  could  be  put  to  general  use  in  this  manner  would  be 
limited  by  infiltration  rates  of  these  lands,  transmissibility  of  the  aquifers, 
pumping  patterns,  and  availability  of  sufficient  ground  water  storage.  Care 
must  be  exercised  in  utilizing  ground  water  storage  so  as  not  to  interfere 
with  the  storage  capacity  needed  for  conservation  of  local  runoff.   It  is 
also  important  that  there  be  no  continuous  recycling  of  reclaimed  water.   In 
order  to  avoid  increases  in  mineral  concentration  to  levels  which  would  render 
the  water  unfit  for  use  and  create  adverse  salt  balance  conditions  in  the 


-k2- 


underground  basins,  the  recharge  would  necessarily  be  limited  to  the  coastal 
plain  where  only  one  re-use  would  occur. 

Increasingly  severe  problems  in  the  treatment  of  sewage  are  being 
caused  by  the  expanding  use  of  detergents.   It  is  very  costly  to  remove 
detergents  sufficiently  to  prevent  foaming  in  the  effluent. 

It  should  be  noted  that  the  total  quantity  of  sewage  discharge 
to  the  ocean  is  not  all  "wasted"  since  it  seizes  a  necessary  beneficial  purpose 
in  disposing  of  unusable  saline  and  toxic  waste  products  from  urban  develop- 
ment. 

It  was  concluded  that  with  the  establishment  of  a  definite  market 
and  the  demonstration  that  the  reclaimed  water  is  competitive  in  cost  to  other 
soiirces  of  water  available  at  the  time  such  reclamation  is  contemplated,  this 
source  of  water  supply  might  satisfy  a  small  increment  of  the  total  water 
demand  of  a  portion  of  the  coastal  segment  of  southern  California.  This 
increment  of  supply  might  also  be  important  in  the  event  there  is  a  delay 
in  the  introduction  of  northern  California  water  to  the  area.  However,  this 
reclaimed  water,  because  of  its  limited  magnitude  and  because  of  the  problems 
inherent  in  its  reclamation  and  utilization,  cannot  be  considered  as  a  sub- 
stitute for  importation  of  water  from  northern  California. 

Desalinization  of  Drainage  Waters  from  Imperial  Valley.  An  inves- 
tigation was  made  of  the  possibility  of  reducing  the  salt  content  in  waters 
entering  the  Salton  Sea  through  the  New  and  Alamo  Rivers  from  Imperial  Valley 
and  transporting  this  water  to  the  South  Coastal  Area.  At  the  present  time, 
the  membrane  demineralization  process  appears  to  be  the  least  expensive  method 
for  reducing  the  mineral  content  of  this  water  from  2,000  parts  per  million  to 
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roughly  500  parts  per  million.   It  should  be  noted  that  the  mineral  content 
of  this  water  has  increased  in  the  last  few  years.  The  estimated  cost  of 
desalinization  of  the  1.2  million  acre-feet  of  water-  annually  available 
frcsn  this  source  would  be  about  $lUo  per  acre-foot.  Araorization  of  the 
capital  investment  plus  annual  operation  and  maintenance  charges  for  the 
fEu;ilities  to  transport  the  water  from  the  edge  of  Salton  Sea  to  Perris 
Reservoir  in  Riverside  County  would  be  approximately  $^5  per  eicre-foot, 
resulting  in  a  total  estimated  unit  cost  in  the  order  of  $l85  per  acre-foot. 

In  addition  to  the  direct  costs  involved,  consideration  must  be 
given  to  possible  adverse  effects  that  might  resiilt  to  recreational  areas 
now  developing  around  the  Salton  Sea.  Without  inflow  to  the  Sea  from  the  New 
and  Alamo  Rivers,  evaporation  over  a  period  of  years  would  practically  elimi- 
nate this  body  of  water.  Investments  amounting  to  several  millions  of  dollars 
have  been  made  along  the  shores  of  Salton  Sea  and,  with  the  demand  for  recre- 
ational areas  in  southern  California,  additional  expenditiires  are  to  be 
expected  in  this  area. 

Conversion  of  Sea  Water.  A  source  of  water  for  municipal  and 
industrial  uses  which  has  received  widespread  publicity  during  recent  years 
is  the  ocean.  The  desalinization  of  ocean  water  has  been  studied  by  the 
Department  of  Water  Resources  and  by  the  Stanford  Research  Institute  under 
contract  with  the  Department  as  well  as  by  the  University  of  California, 
Office  of  Saline  Water,  United  States  Department  of  the  Interior,  and  other 
research  groups.  Study  has  been  made  of  all  known  methods  of  accomplishing 
this  conversion. 
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Conversion  on  the  scale  which  must  be  considered  as  an  alternative 
supply  to  water  from  northern  California  has  never  been  undertaken.  The  best 
estimates  that  can  be  made  at  this  time  of  accomplishing  such  conversion  and 
reducing  the  mineral  content  of  sea  water  to  a  usable  quality  range  from  $l60 
per  acre-foot  to  over  $600  per  acre-foot,  depending  on  the  method.  These 
estimates  postulate  further  technological  advances  in  order  to  reduce  the  cost 
to  the  low  value.   In  addition,  substantial  costs  would  be  inciirred  in  pumping 
and  conveyance  of  this  supply  from  sea  level  to  points  of  use  inland.  Water 
from  this  source,  on  the  basis  of  the  best  information  available  at  this  time, 
is  not  competitive  in  cost  to  other  sources  of  additional  water  supply  for 
southern  California,  nor  is  there  any  reason  to  expect  that  it  will  become 
competitive  in  cost  in  the  foreseeable  future. 
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CHAPTER  III.    URBAN  DEVELOPMENT 

Of  particular  importance  in  planning  delivery  of  additional  water 
to  the  southern  California  area  is  the  probable  location  and  magnitude  of  its 
future  urban  development.  Estimates  of  this  growth  were  based  on  projections 
of  population  and  studies  of  probable  futxire  economic  conditions  in  this  area. 
Estimates  of  future  population  in  each  subunit  of  the  area  were  based  upon 
studies  of  birth  and  death  rates,  national  interstate  migration  patterns, 
population  density  patterns,  and  economic  development  and  employment  trends. 
The  nature  and  extent  of  economic  and  population  growth  and  the  related 
development  and  uses  of  land,  water,  and  other  natural  resources  in  California 
will  be  affected  both  by  fut-ure  levels  and  patterns  of  the  national  population 
and  economy  and  by  the  economic  and  geographic  resources,  conditions,  and 
potentialities  for  growth  in  tne  State  itself.  Accordingly,  the  studies 
eniunerated  above  were  conducted  for  the  nation  as  well  as  for  the  State  in 
order  that  the  best  possible  picture  of  future  conditions  influencing  the  size 
of  California's  futvire  popiilation  could  be  obtained. 

The  population  forecasts  were  made  for  the  period  from  the  present 
until  year  2020.  The  estimates  of  economic  development  and  employment  pro- 
jections were  made  for  the  period  from  the  present  until  198O.  These  latter 
estimates  were  employed  to  test  the  reasonableness  of  the  statistical  popu- 
lation projections  for  the  relatively  near  future  with  respect  to  the  probable 
level  and  nature  of  economic  activity. 

Prior  to  developing  any  estimates  of  the  location,  magnitude,  and 
timing  of  any  future  events,  it  is  necessary  to  delineate  as  far  as  feasible 
the  conditions  expected  to  exist  at  the  time  the  future  events  will  occxir. 
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In  order  that  this  study  may  accurately  reflect  the  best  understanding  of 
probable  future  conditions,  the  expected  future  economic,  social,  political, 
geographic,  and  demographic  conditions  were  set  down  and  analyzed  with  the 
aid  of  professional  consultants  and  business  leaders.  The  studies  described 
hereafter  were  made  within  the  framework  of  the  following  assumptions  con- 
cerning anticipated  conditions  applicable,  in  general,  to  the  median  pro- 
jections of  population,  economic  development,  and  employment  in  the  United 
States  and  California.  For  the  high  and  low  projections,  certain  of  the 
assumptions  were  accordingly  revised. 


(1 
(2 
(3 

(h 

(5 
(6 
(7 
(8 
(9 
(10 

(11 


There  will  be  no  devastating  war. 

There  will  be  no  major  political  upheavals. 

There  will  be  no  substantial  changes  in  military  manpower 
requirements. 

There  will  be  no  substantial  changes  in  the  proportion  of 
total  national  defense  spending  that  occxirs  in  any  region 
of  the  nation. 

The  number  and  type  of  services  performed  by  local  and 
federal  governmental  agencies  will  continue  to  expand. 

Widespread  epidemics  or  serious  social  or  physical 
calamities  will  not  occur. 

Larger  portions  of  family  incomes  will  be  spent  for 
services  and  recreational  activities. 

Formal  education  will  become  socially  more  important  in 
an  individual ' s  development . 

There  will  be  a  continued  long-term  growth  of  economy  of 
the  same  general  trend  experienced  between  1910  and  1958* 

The  long-term  economic  growth  may  include  temporary 
recessions  such  as  those  experienced  during  the  last 
ten  years. 

There  will  be  no  deep  and  prolonged  economic  depressions. 
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(12)  Water  and  fuel  supplies  will  be  adequate  to  meet  the 
needs  of  the  growing  population. 

(13)  New  types  of  products,  processes,  production  methods,  and 
occupational  skills  will  continue  to  be  developed. 

Under  the  conditions  indicated  by  the  preceding  general  assumptions 

the  following  specific  assumptions  were  made; 

(1)  Continuing  increases  of  about  1.5  per  cent  per  year  will 
occur  in  average  productivity  per  worker. 

(2)  There  will  be  a  continued  rise  in  real  income  and  its 
more  nearly  uniform  distribution  among  the  population. 

(3)  National  policy  will  aim  to  keep  unemployment  at  not 
more  than  four  per  cent  of  the  labor  force. 

(h)     Public  services  and  recreational  facilities  will  be 
provided  as  they  become  necessary. 

(5)  The  rate  of  interstate  migration  and  population  mobility 
will  continue  to  fluctuate  with  rises  and  declines  in 
levels  of  activity  and  employment. 

(6)  Medical  science  will  improve,  resulting  in  the  higher 
future  survival  rates  shown  in  Table  81,  Attachment  No.  h. 

(7)  The  growth  of  California's  economy  and  population  will 
continue  to  be  closely  linked  with  the  development  of 
the  national  economy  and  population. 

(8)  Increasingly  larger  proportions  of  the  goods  and 
services  constimed  in  this  area  will  be  produced  here. 

(9)  Manufacturing  employment  will  tend  to  increase  more 
rapidly  in  the  present  outskirts  of  metropolitan  areas 
than  within  the  core  of  such  areas. 

(10)  The  proportions  of  professional  and  technical  workers 
with  special  skills  will  continue  to  increase. 

(11 )  Policies  of  relatively  easy  financing  for  new  housing 
and  residential  reconversions  will  be  continued. 

(12)  Transportation  time  within  the  Los  Angeles  Metropolitan 
Area  and  between  the  cities  of  southern  California  will 
be  reduced  through  improvement  in  freeway  facilities  and 
through  construction  of  an  efficient  rapid  transit  system. 
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(13)  Public  services  for  groups  of  small  municipalities  will 
be  performed  by  central  agencies  so  as  to  provide  more 
efficient  service  by  elimination  of  duplication. 

(14)  Maintenance  of  current  air  pollution  conditions  or 
improvement  in  these  conditions  will  occur  with  the 
result  that  this  factor  will  not  act  to  decrease 

in -migration. 

(15)  The  pattern  of  land  use  in  southern  California  counties 
will  continue  to  change  as  the  older  metropolitan  areas 
become  more  intensely  urbanized  and  increased  use  is 
made  of  the  large  stretches  of  level  land  in  rural - 
agricultural  counties  for  commercial,  industrial, 
military  and  residential  expansion. 

(16)  Continued  declines  will  occiir  in  the  niomber  of  hours 
per  average  work  week  as  have  occxirred  historically 
from  63  hours  in  I88O  to  k2   hours  per  average  work 
week  in  1956. 

(17)  A  gradually  increasing  araoimt  of  the  total  personal 
income  will  be  derived  from  retirement  pensions,  social 
security  payments  and  similar  sources.  While  the  dollar 
value  of  social  security  payments  increased  T .^   times 
during  the  period  195O-I957,  the  rate  of  increase  in 
these  payments  has  decreased  to  a  30  per  cent  increase 
from  1956  to  1957- 

(18)  The  proportion  of  the  population  in  the  urban  and 
urbanized  areas  will  continue  to  increase. 

(19)  Differentials  in  economic  activity  aind  income  levels 
among  the  different  geographical  regions  of  the  nation 
will  continue  to  diminish. 

Further  specific  ass\miptions  were  made  where  necessary  in  the 

application  of  the  methodology  of  the  population  projections. 
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Investigation  of  Future  Population  Grovth 

Population  projections  based  on  detailed  studies,  including  forecasts 
of  natural  increase  and  net  migration,  generally  are  considered  more  reliable 
than  those  obtained  by  other  methods.  Accordingly,  the  future  population 
figures  presented  here  were  developed  by  the  usual  procedure  for  making  natural 
increase  and  net  migration  projections. 

As  in  other  areas  of  the  United  States,  the  rates  of  population  and 
economic  growth  in  California  and  the  southern  California  area  have  been,  and 
are  expected  to  continue  to  be,  related  to  and  influenced  both  by  the  growth 
rate  of  the  national  population  and  economy  and  by  local  conditions  and 
development  within  the  State  and  the  southern  California  area.   Hence,  pro- 
jections of  the  populations  of  the  Nation  and  State  were  prerequisites  for 
projections  of  the  southern  California  area  population. 

Because  of  uncertainties  concerning  future  conditions  and  their 
effects  on  population  growth,  a  series  of  projections  was  developed  to  show 
probable  high,  median  and  low  populations  of  the  United  States,  California 
and  the  southern  California  area. 

For  the  high  projections,  it  was  assumed  that  future  conditions 
will  be  the  most  favorable  to  population  growth  likely  to  be  realized  under 
the  general  assumptions  stated  before;  for  the  low  projections,  future 
conditions  will  be  the  most  unfavorable  to  population  increase  expected  to 
occur.  For  the  median  projections,  it  was  assumed  that  the  effects  of  future 
conditions  on  population  growth  will  be  about  midway  between  those  assumed 
for  x,ne  nigh  and  low  projections. 
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It  was  judged  more  likely  that  the  composite  effect  of  future 
conditions  on  population  growth  probably  will  be  closer  to  that  indicated 
by  the  median  projections  than  by  either  the  high  or  low  projections. 
Therefore,  the  median  population  projections  were  used  in  determining  the 
urban  water  requirements  on  which  the  subsequent  aqueduct  design  studies 
were  based. 

Procedure:   The  statistical  procedure  in  developing  the  population 
projections  is  summarized  as  follows: 

(1)  United  States  and  California  fertility  rates  analyzed  and 
projected  to  year  2020  at  high,  median,  and  low  levels. 

(2)  United  States  and  California  mortality  rates  analyzed  and 
projected  to  year  2020  at  a  median  level. 

(3)  High,  median,  and  low  levels  of  United  States  population 
computed  to  year  2020  using  projected  fertility  and 
mortality  rates  and  expected  immigration  rates  (cohort- 
survival  projection). 

{k)     California  net  in -migration  analyzed  and  projected  to 
year  2020  at  high,  median,  and  low  levels. 

(5)  High,  median,  and  low  levels  of  California  population 
computed  to  year  2020,  using  projected  fertility, 
mortality,  and  net  in -migration  rates. 

(6)  California's  interregional  pattern  of  population 
distribution  analyzed  and  projected  at  high,  median, 
and  low  levels  to  year  2020. 

(7)  Southern  California  counties'  population  pattern  analyzed 
and  projected  at  median  levels  by  counties  to  year  2020. 

(B)  Median  level  of  population  projected  for  study  areas  of 
counties  and  subunits  thereof  to  year  2020. 

(9)  United  States  economic  development  and  employment  by 
major  categories  estimated  to  year  I98O. 

(10)  California  employment  by  major  categories  estimated  to 
year  I98O. 

(11)  Southern  California  area  employment  by  major  categories 
projected  to  year  19BO. 


-51- 


This  procedure  is  based  on  the  postulate  that  population  pro- 
jections may  be  developed  logically  from  assumptions  of  future  conditions, 
forces,  and  trends  judged  likely  to  be  realized  and  analyses  of  probable 
effects  of  these  assumptions  on  population  and  economic  growth. 

Components  of  Natural  Increase 

The  basic  elements  in  the  population  projection  procedure,  births 
and  deaths,  were  analyzed  by  converting  numerical  changes  into  rates  of 
change.  These  fertility  and  mortality  rates,  which  combine  to  produce  the 
population's  natural  increase  rate,  were  analyzed  and  projected  as  reported 
in  the  following  paragraphs  for  the  nation  and  California. 

Fertility  Rates.  A  wide  variation  has  been  experienced  in  fer- 
tility rates  over  the  last  50  years,  with  the  trends,  however,  being  rela- 
tively consistent  and  rates  of  change  from  year  to  year  reasonably  small. 
By  analyzing  fertility  rates  over  the  historical  period,  it  was  noted  that 
changes  occurred  in  the  social  and  economic  patterns  of  life  that  could  be 
correlated  with  the  fertility  rate  changes.   These  include  changing  economic 
conditions;  increasing  urbanization  of  the  total  population;  increasing 
unit  densities  in  large  metropolitan  areas;  changes  in  religious,  moral, 
and  social  outlooks  on  family  size,  and  the  measures  necessary  to  control 
this  size;  changes  in  educational  standards;  and  changes  in  infant  mortality 
rates.   Many  of  these  social  and  economic  patterns  of  life  are  interrelated 
and  changes  in  any  one  of  them  are  reflected  in  corresponding  changes  in 
others.  Accordingly,  an  analysis  of  separate  factors  affecting  the  changes 
in  fertility  rates  could  not  be  done,  but  the  over-all  effect  of  all  of  these 
conditions  was  studied. 
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The  primary  historical  effects  of  these  patterns  on  fertility- 
rates  are  stated  in  the  following  paragraphs: 

(1)  Effect  of  General  Economic  Conditions  -  Comparisons  of 
historical  data  on  fertility  with  indicators  of  economic 
activity,  such  as  the  gross  national  product,  show  that 
the  trend  in  fertility  rates  follows  the  trend  in  economic 
activity.   Many  of  the  other  factors  are  also  influenced 
by  general  economic  conditions  in  that  the  farm-city 
migration  is  speeded  up  d\iring  periods  of  high  economic 
activity  and  retarded  during  periods  of  lowered  activity. 
The  net  effect  of  all  of  the  various  ramifications  of 

an  increasing  standard  of  living  is  that  the  national 
fertility  rate  will  increase  if  it  has  been  depressed 
or  will  be  maintained  at  a  high  level  unless  influenced 
by  other  factors. 

(2)  Effect  of  Social  Conditions  -  Family  size,  and  the  accom- 
panying fertility  rate,  are  conditioned  by  the  over-all 
social  outlook  upon  size  of  family.   In  our  country,  we 
have  witnessed  a  large  swing  in  the  general  outlook  upon 
size  of  family,  varying  from  the  general  opinion  of  over 
50  years  ago  that  large  families  are  desirable,  to  the 
viewpoint  which  gained  strength  in  1920  through  19^0 
that  family  size  should  be  at  a  minimum.  Changes  have 
been  noted  in  this  recent  attitude  in  that  larger  family 
sizes  are  again  becoming  socially  desirable. 

Working  in  conjunction  with  the  over-all  social  out- 
look on  family  size  is  the  effect  of  increasing  population 
densities  thereon.   Under  the  assumed  future  conditions  of 
continuing  an  increase  in  the  historical  trend  toward 
urbanization  throughout  the  nation,  constantly  increasing 
population  densities  will  occur  in  almost  every  metro- 
politan area  in  the  country. 

In  comparing  historical  data  on  average  household 
size  between  the  total  United  States  and  the  New  York- 
New  Jersey  metropolitan  area,  there  are  strong  indications 
that  the  average  family  size  decreases  as  urban  areas 
become  more  densely  populated.  This  may  be  accounted  for 
in  part  by  the  movement  of  young  individuals  to  these  very 
dense  urban  areas,  thereby  establishing  one  and  two  person 
households.  A  more  crucial  factor,  however,  is  apparently 
the  observed  condition  that  in  densely  populated  areas  the 
natural  increase  rate  is  lower  than  in  areas  with  less 
congested  living  conditions.  Throughout  the  last  50  years, 
for  example,  the  natural  increase  rates  of  the  New  York- 
New  Jersey  metropolitan  region  consistently  have  been 


-53- 


about  20  per  cent  lower  than  natural  increase  rates  for 
the  total  United  States  throughout  all  the  ups  and  downs 
in  the  national  rates.*  This  has  occurred  even  though 
the  proportion  of  women  in  the  childbearing  ages  (20-^4-^) 
is  greater  in  the  New  York  metropolitan  area  than  in  the 
nation.   It  should  be  noted  that  there  may  be  other 
circ\jmstances  peculiar  to  this  area  which  would  limit 
the  applicability  of  these  data. 

(3)  Effect  of  Infant  Mortality  Rates  -  Throughout  the  last 
century,  this  nation's  birth  and  infant  mortality  rates 
were  both  high,  with  the  large  number  of  births  being 
necessary  to  compensate  for  the  high  infant  death  rate. 
Even  into  the  early  years  of  this  century,  one  out  of 
every  ten  children  died  during  their  first  year  after 
birth.   Since  1915^  however,  this  high  rate  of  infant 
deaths  has  been  steadily  declining,  with  a  leveling  out 
in  the  rate  of  decline  now  being  evident  at  a  rate  of 
26  deaths  per  1,000  births.  Thus,  lower  fertility  rates 
at  tnis  tjne  will  produce  txie  laraily  size  which  required 
substantially  higher  fertility  rates  50  years  ago. 
Between  1915  and  1930,  a  time  of  general  prosperity  and 
an  expanding  economy,  the  nation's  infant  mortality  rate 
declined  over  35  per  cent.  During  the  same  time  interval, 
the  national  crude  birth  rate,  or  number  of  births  per 
1,000  persons  in  the  total  population,  declined  30  per 
cent.   This  decline  in  the  birth  rate  during  prosperous 
times  may  have  been  largely  influenced  by  the  correspond- 
ing decline  in  infant  mortality  rates.   On  the  basis  of 
expected  improvements  in  medical  science,  a  further 
decline  in  the  infant  mortality  rate  can  be  projected 
for  the  futiore.  The  influence  of  such  a  trend  may  be  to 
lower  birth  rates,  for  fewer  births  would  be  required  to 
achieve  the  desired  family  size. 

In  item  No.  1  of  the  preceding  discussion  it  was  concluded  that, 
under  conditions  of  an  expanding  economy,  fertility  rates  would  be  main- 
tained at  a  high  level  as  might  be  defined  by  other  factors.  The  rapid 
rise  in  fertility  rates  during  the  period  from  19^0  to  recent  years  cannot 
be  completely  attributed  to  the  rapid  expansion  of  the  nation's  economy 


*Source:   "People,  Jobs  and  Land  1955-1975">  Regional  Plan  Association 
Bulletin  No.  87,  June,  1957. 
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duriag  the  same  period.   During  this  time,  many  young  individuals  have 
experienced  an  increasing  freedom  from  the  burden  of  care  of  parents,  due 
to  the  expansion  of  the  social  security  program,  pensions,  and  retirement 
programs.  Accordingly,  these  young  persons  were  enabled  to  support  larger 
families  of  their  own.  The  effect  of  this  on  fertility  rates,  however, 
will  probably  be  short-lived  and,  after  new  customs  regarding  this  financial 
support  of  parents  become  universal,  fertility  rates  will  either  stabilize 
or  decline.   In  projecting  national  fertility  rates,  therefore,  even  though 
the  country's  economy  is  expected  to  continue  its  historic  expansion,  an 
assessment  of  the  other  factors,  when  combined  with  the  economic  outlook, 
indicates  a  long-term  downward  trend  in  fertility  rates. 

The  levels  of  fertility  expected  throiigh  the  study  period  were 
estimated  through  projection  of  the  gross  reproduction  rate.  This  rate  is 
a  good  measure  of  the  propensity  for  women  in  the  childbearing  ages  to  have 
children.  The  gross  reproduction  rate  represents  the  number  of  daughters  a 
hypothetical  cohort  of  1,000  women  entering  the  childbearing  period  would 
have  during  their  lives,  if  they  were  subject  to  a  given  set  of  age-specific 
birth  rates*,  and  if  none  of  the  cohort  were  to  die  before  the  childbearing 
period  was  completed.  However,  the  direct  application  of  this  gross  repro- 
duction rate  to  the  total  number  of  women  in  the  childbearing  ages,  15  to 
kk   years  old,  might  result  in  an  erroneous  estimate  of  births.  This  is  due 
to  the  interaction  of  two  factors:   (l)  age-specific  rates  vary  widely 


*The  age -specific  birth  rate  represents  the  number  of  children  bom  annually 
per  1,000  women  in  the  specific  age  group  concerned.   In  this  study,  age- 
specific  birth  rates  were  used  by  successive  five-year-age  groups  for  women 
between  the  ages  of  15  and  kk   years  old. 
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among  the  six  5 -year -age  groups  representing  women  15  to  hk   years  old  and 
(2)  the  number  of  women  in  any  particular  5-year -age  group  also  varies 
widely  from  one  5-year  period  to  the  next.  Application  of  5-year -a^e- 
specific  birth  rates  to  the  irregular  age  distribution  of  producing  women 
results  in  a  more  accurate  estimate  of  the  number  of  births  due  to  a  given 
general  level  of  fertility  than  would  result  from  the  direct  use  of  the 
gross  reproduction  rate.  Thus,  while  projections  were  made  of  the  gross 
reproduction  rates,  age-specific  birth  rates  were  derived  therefrom  and 
used  in  the  population  aging  process  to  calculate  the  number  of  births. 

Low,  high,  and  median  projections  of  the  national  gross  repro- 
duction rate  were  made  as  follows,  covering  the  expected  range  in  fertility 
levels : 

(1)  Low  Series  -  The  low  series  gross  reproduction  rate  was 
projected  by  first  determining  the  rate  required  to  main- 
tain the  population  at  a  constant  size  vinder  the  projected 
mortality  rates  at  the  end  of  the  period,  and  then  pro- 
jecting a  decline  from  the  present  levels  to  that  low 
level  at  a  rate  of  decline  equivalent  to  that  experienced 
in  the  period  1920  to  1930. 

(2)  High  Series  -  The  high  series  rate  was  based  on  a 
continuation  of  the  high  rates  experienced  in  the  period 
1955-57  until  197O.   From  I97O  to  2020,  a  rate  of  decline 
equal  to  the  projected  decline  in  the  median  rate  in  this 
period  was  projected  for  the  high  series. 

(3)  Median  Series  -  It  was  assumed  that  the  1950-51  rate  was 
representative  of  a  probable  median  rate  under  the  median 
assumptions  to  about  1975-   The  rate  for  this  period,  which 
is  lower  than  current  rates,  was  selected  as  reasonable 
because:   (l)  continuing  increase  congestion  in  tirbaji 
areas  will  tend  to  change  the  current  favorable  social 
outlook  on  large  families;  (2)  the  current  rates  are 
higher  than  any  previously  recorded  in  this  century. 
Projections  from  this  point  may  be  either  up,  constant, 

or  down.   Due  to  the  extremely  high  current  level,  the 
law  of  probability  favors  a  downward  trend;  and  (3) 
infant  mortality  trends  favor  a  declining  gross  repro- 
duction rate.  As  the  gross  reproduction  rate  is  now 
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above  this  Ipvel,  the  rate  was  projected  as  declining 
to  this  level  by  1975'  The  median  rate  at  the  end  of 
the  study  period  was  assumed  to  be  slightly  higher 
than  that  rate  which  would  maintain  the  population  at 
a  constant  size  under  the  mortality  conditions  projected. 
The  rate  of  decline  in  the  median  rate  for  the  period 
1975  to  2020  was  projected  at  the  I958  to  1975  rate  of 
decline  until  this  final  rate  was  achieved. 

The  national  historical  and  projected  levels  of  the  gross  repro- 
duction rate  are  presented  on  Table  7  and  shown  graphically  on  Figure  3« 


TABLE  7 

HISTORICAL  AND  PROJECTED  NATIONAL 
GROSS  REPRODUCTION  RATE 

(Annual  average  for  five-year  periods ) 


Historical 

Projections 

of  gross 

reproduce 

:   Gross 

: reproduction 

,ion  rates 

Period 

: 

: 

: 

:   rates 

Period  : 

Low   : 

Median 

:   High 

1905-09 

1,793.0 

1955-59 

1,700 

1,750 

1,790 

1910-lif 

_a 

I96O-6U 

1,600 

1,700 

1,790 

1915-19 

_a 

1965-69 

1,500 

l,6Uo 

1,790 

1920 -2lf 

1,578.9 

1970 -7  i+ 

1,400 

1,605 

1,765 

1925-29 

l,i^01.2 

1975-79 

1,300 

1,570 

1,715 

1930-3^+ 

1,108.0 

1980 -8U 

1,200 

1,515 

1,665 

1935-39 

1,101.0 

1985-89 

1,200 

l,i+65 

1,615 

1940 -lj-4 

1,227.6 

1990-91+ 

1,200 

1,1+10 

1,565 

19^5-^9 

l,if52.8 

1995-99 

1,200 

1,360 

1,515 

1950-5^+ 

1,623.8 

2000-OU 

1,200 

1,305 

1,465 

2005-09 

1,200 

1,250 

1,415 

2010-lU 

1,200 

l,2i+0 

1,365 

2015-19 

1,200 

1,21+0 

1,315 

Data  unavailable. 
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Excellent  data  on  age -specific  birth  rates  and  gross  repro- 
duction rates  were  available  for  the  period  19^0  to  1956,  which  data  were 
used  in  deriving  correlations  between  these  two  indicators  of  births.  During 
this  period  of  time,  the  gross  reproduction  rate  fluctuated  over  the  entire 
range  of  values  covered  in  the  forecast  rates,  as  shown  on  Figure  3.  The 
historical  and  median  projection  of  these  data  for  the  United  States  are 
tabulated  on   Table  8,  and  the  correlation  thereof  is  demonstrated  graphically 
on  Figure  h. 
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TABLE  8 


HISTORICAL  AND  PROJECTED  NATIONAL  GROSS 
REPRODUCTION  RATES  AND  AGE-SPECIFIC  BIRTH  RATES 


Gross    : 

Year   : reproduction : 

:   rates    : 


Age-specific  birth  rates  by 

five-year  age  groups 

15-19  :  20-24  :  25-29  :  30-3^  :  35-39  :  40-4^ 

Historical,  by  years 


19^+0 

1,121 

5U.I 

135.6 

122.8 

83.4 

46.3 

15.6 

I9iti 

1,168 

56.9 

1I+5.I+ 

128.7 

85.3 

46.1 

15.0 

19U2 

1,277 

61.1 

165.1 

II+2.7 

91.8 

47.9 

14.7 

19^3 

1,323 

61.7 

l6i+.o 

II+7.8 

99.5 

52.8 

15.7 

l9Ui+ 

1,21+9 

5U.3 

151.8 

136.5 

98.1 

54.6 

16.1 

19^+5 

1,212 

51.1 

138.8 

132.2 

100.2 

56.9 

16.6 

I9k6 

i,i+30 

59.3 

181.8 

161.2 

108.9 

58.7 

16.5 

19i^7 

1,593 

79.3 

209.7 

176.0 

111.9 

58.9 

16.6 

19^*3 

l,51it 

81.8 

200.3 

163.4 

103.7 

5i^.5 

15.7 

19^9 

1,515 

83. i^ 

200.1 

165.1+ 

102.1 

53.5 

15.3 

1950 

1,505 

81.6 

196.6 

166.1 

103.7 

52.9 

15.1 

1951 

1,591 

86.9 

212.0 

174.2 

108.3 

5i^.l 

15.3 

1952 

1,635 

85.1+ 

218.1 

180.4 

113.1 

56.1 

15.3 

1953 

1,665 

87.5 

22I+.5 

183.8 

113.0 

57.3 

15.5 

195^^ 

1,723 

89.8 

235.6 

188.5 

116.4 

58.8 

15.8 

1955 

1,7^^1 

89.7 

2I+O.I+ 

190.8 

115.8 

59.5 

15.7 

1956 

1,793 

94.2 

251.3 

195.5 

116.4 

60.3 

15.9 

Median 

projection,    five- 

-year  annual  averages 

1955-59 

1,750 

93.3 

21+2.0 

19^.2 

118.0 

59.9 

15.8 

i960- 61+ 

1,700 

89.2 

233.0 

188.2 

115.2 

58.0 

15.8 

1965-69 

1,61+0 

85.0 

222.2 

181.2 

112.0 

56.8 

15.8 

1970-71+ 

1,605 

82.1+ 

216.0 

177.0 

110.0 

56.0 

15.7 

1975-79 

1,570 

80.0 

211.0 

173.2 

108.4 

55.0 

15.7 

1980-8I+ 

1,515 

76.0 

200.6 

167.0 

105.8 

53.8 

15.7 

1985-89 

l,i^65 

72.6 

192.0 

161.0 

103.2 

52.6 

15.7 

1990-91+ 

1,1+10 

69.0 

182.6 

155.0 

100.8 

51.6 

15.7 

1995-99 

1,360 

66.0 

174.2 

149.8 

98.6 

50.8 

15.6 

2000-01+ 

1,305 

62.1+ 

165.0 

143.6 

96.2 

50.0 

15.6 

2005-09 

1,250 

59.2 

156.8 

137.8 

94.0 

49.0 

15.6 

2OIO-II+ 

l,2l+0 

58.8 

155.0 

136.8 

93.8 

49.0 

15.6 

2015-19 

l,2l+0 

58.8 

155.0 

136.8 

93.8 

49.0 

15.6 
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California's  fertility  rates  were  forecast  by  extrapolating  the 
historical  ratio  of  California's  gross  reproduction  rate  to  the  nation's 
rate  toward  unity  in  the  year  2020.  This  projected  ratio  was  applied  to 
the  projected  series  of  gross  reproduction  rates  for  the  United  States  to 
derive  the  projected  high,  median,  and  low  gross  reproduction  rates  for 
California. 

As  for  the  United  States,  the  actual  numher  of  births  during  each 
five-year  span  through  the  study  period  was  computed  through  a  correlation 
of  the  gross  reproduction  rate  with  specific  birth  rates  by  5-year -age 
groups  of  women.  Comparison  of  the  idealized  correlation  curves,  Figure 
U,  used  in  the  United  States  projection,  with  historical  California  rates 
indicated  that  these  ciirves  could  be  used  to  derive  California  age -specific 
birth  rates  from  the  forecast  gross  reproduction  rates.  The  historical  and 
projected  ratios  between  California  and  the  United  States  gross  reproduction 
rates,  and  the  corresponding  projected  California  gross  reproduction  rates 
are  presented  in  Attachment  No.  5,  Table  No.  80.  The  aige-specific  birth 
rates  for  California  are  presented  in  Attachment  No.  5>  Table  No.  8l. 

The  national  and  California  crude  birth  rates,  which  result  from 
the  median  projection  of  age -specific  birth  rates,  are  tabulated  following. 
It  was  observed  that  these  crude  rates  exhibited  peaks  occurring  at  25 -year 
intervals.  The  peaks  are  due  to  the  influence  of  the  large  proportions  of 
childbearing  women  appearing  in  the  population  25  years  after  the  high 
fertility  rates  experienced  in  the  decade  19hj-lS3'J.     The  dips  are  due  to 
the  age  and  sex  group  proportions  resulting  from  the  low  fertility  rates 
experienced  in  the  decade  1930-19'4-0.   It  can  be  noted  that  the  fluctuations 
in  these  rates  are  not  present  in  the  projected  gross  reproduction  rates. 
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FIGURE    3 
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Thus,  smooth  projections  of  the  'basic  components  of  change  will  result  in 
varying  rates  of  population  growth  as  represented  by  the  crude  birth  rate. 


Historical  and  medisin  future 
crude  birth  rates,  average  per  decade 


Ratio  of 

United 

California  to 

Decade 

States 

California 

United  States 

19^0-50 

22.6 

22.1 

0.978 

1950-58 

2i^.7 

2l|.0 

0.972 

1950-60 

24.5 

23.8 

0.971 

1960-70 

22.8 

23.0 

1.009 

1970-80 

23.8 

23.2 

0.975 

1980-90 

22.6 

22.1 

0.978 

1990-2000 

21,2 

20.9 

0.986 

2000-10 

19.9 

19.6 

0.985 

2010-20 

19.0 

18.9 

0.995 

Mortality- 

Rates.  The  mortality 

rates 

used 

in  this  study  we: 

adopted  from  rates  of  nonsurvival  used  by  the  Bureau  of  the  Census  that 
were  projected  to  the  year  2000  by  the  Division  of  the  Actxiary  of  the  Social 
Security  Administration.  In  the  past,  trends  in  the  nation's  mortality  rates 
have  been  fairly  consistent,  varying  only  slightly,  from  a  uniformly  declining 
curve.  Forecasts  of  mortality  rates  thus  exhibit  a  very  narrow  range  between 
expected  highs  and  lows.  Accordingly,  the  same  series  of  mortality  rates  was 
used  for  each  of  the  high,  median,  and  low  projections. 

The  series  of  mortality  rates  used  here  is  the  medium  series  used 
in  projections  by  the  Population  Division  of  the  Bureau  of  the  Census,  but 
converted  from  nonsurvival  rates  as  obtained  from  the  Census  Bureau  into  the 
form  of  survival  rates.  The  survival  rate  represents  the  niMiber  of  persons 
in  a  particular  cohort,  or  5-year -age  group,  surviving  through  a  given  five- 
year  time  period.  It  is  applied  to  the  total  nim.ber  of  persons  in  the  cohort 
at  the  beginning  of  that  five-year  period. 
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Thus,  smooth  projections  of  the  basic  ccmponents  of  change  will  result  in 
varying  rates  of  population  growth  as  represented  by  the  cnide  birth  rate. 


Historical  and  median  future 
crude  birth  rates,  average  per  dec ade 


Ratio  of 

United 

California  to 

Decade 

States 

California 

United  States 

I9UO-5O 

22.6 

22.1 

0.978 

1950-58 

2i^.7 

2i^.O 

0.972 

1950-60 

24.5 

23.8 

0.971 

1960-70 

22.8 

23.0 

1.009 

1970-80 

23.8 

23.2 

0.975 

1980-90 

22.6 

22.1 

0.978 

1990-2000 

21.2 

20.9 

0.986 

2000-10 

19.9 

19.6 

0.985 

2010-20 

19.0 

18.9 

0.995 

Mortality  Rates 

.  The  mortality 

rates 

used 

in  this  study  we] 

adopted  from  rates  of  nonsurvival  used  by  the  Bioreau  of  the  Census  that 
were  projected  to  the  year  2000  by  the  Division  of  the  Actuary  of  the  Social 
Security  Administration.  In  the  past,  trends  in  the  nation's  mortality  rates 
have  been  fairly  consistent,  varying  only  slightly,  from  a  xmiformly  declining 
curve.  Forecasts  of  mortality  rates  thus  exhibit  a  very  narrow  range  between 
expected  highs  and  lows.  Accordingly,  the  same  series  of  mortality  rates  was 
used  for  each  of  the  high,  median,  and  low  projections. 

The  series  of  mortality  rates  used  here  is  the  medium  series  used 
in  projections  by  the  Population  Division  of  the  Bureau  of  the  Census,  but 
converted  from  nonsurvival  rates  as  obtained  from  the  Census  Bureau  into  the 
form  of  survival  rates.  The  survival  rate  represents  the  number  of  persons 
in  a  particular  cohort,  or  5-year -a^e  group,  surviving  throvigh  a  given  five- 
year  time  period.   It  is  applied  to  the  total  number  of  persons  in  the  cohort 
at  the  beginning  of  that  five -year  period. 
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The  projection  of  nonsiirvival  rates  by  the  Social  Security 
Administration  was  made  on  the  basis  of  expected  improvements  through  the 
next  forty  years  in  medical  science.  This  was  done  by  setting  down  for 
each  age-sex  group  the  expected  percentage  decline  in  mortality  between 
1955  and  2000  for  the  four  major  cause -of -death  groups,  converting  these 
percentages  of  decline  into  actual  mortality  rates  in  the  year  2000,  and 
then  interpolating  between  current  mortality  and  these  2000  rates  for  each 
intervening  period.  These  assumed  improvements  in  medical  science  appear 
to  be  consistent  with  the  general  assumptions  made  in  this  report  and  so  the 
projected  rates  were  adopted  intact.   Extrapolations  were  made  from  these 
projections  for  the  period  2000  to  2020.  The  United  States  survival  rates 
used  in  the  projections  are  presented  in  Attachment  No.  5>  Table  No.  82. 

California's  mortality  rates  were  related  to  the  national  rates 
by  extrapolating  the  historical  ratio  between  the  California  and  the  United 
States  crude  death  rates  (number  of  deaths  annually  per  1,000  population), 
and  applying  the  forecasted  ratio  to  the  projected  national  survival  rates. 
The  historical  and  projected  United  States  and  California  crude  death  rates 
and  ratios  thereof  are  as  follows: 


Historical  and  projected 
crude  death  rates,  average  per  decade 

Ratio 
United  California  to 

Decade         States      California      United  States 


191^.0-50 

1950-58 

1950-60 

1960-70 

1970-80 

1980-90 

1990-2000 

2000-10 

2010-20 


10.1 

10.il- 

9.h 

8.9 

9.^ 

8.9 

8.9 

8.7 

8.5 

8.1+ 

8.2 

8.2 

8.1 

8.1 

8.0 

8.0 

8.0 

8.0 

1.030 

.9^+7 

.9^+3 

.977 

.993 

.999 

1.000 

1.000 

1.000 
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The  California  survival  rates  are  presented  in  Attachment  No.  5^  Table  No. 
ti3.     These  rates  combine  the  separate  forecasts  of  national  male  and  female 
siirvival  rates  for  simplicity  in  application. 

United  States  Population  Projection 

High,  median,  and  low  population  projections  were  calculated  for 
the  United  States  using  the  cohort -survival  method  of  demographic  analysis, 
which  essentially  consists  of  a  step  by  step  growth  of  the  existing  population. 
For  a  large,  confined  area  such  as  the  continental  United  States,  from  which 
emigration  has  been  relatively  small  and  foreign  bom  immigration  is  now 
closely  controlled,  the  cohort -survival  method  is  considered  to  be  the  most 
accurate  means  of  projection,  since  it  takes  into  account  the  vital  statistics 
in  their  most  extensive  detail.  Fertility  and  mortality  rates  were  used  as 
previously  defined,  projections  of  immigration  were  developed,  the  population 
aged  as  shown  in  sample  computations,  and  resultant  projections  were  developed. 

Immigration.  It  was  assumed  that,  for  the  next  sixty  years,  net 
migration  will  continue  to  be  positive,  or  into  the  United  States.  It  was 
further  assumed  that  annual  foreign  bom  immigration  quotas  will  be  closely 
controlled  by  the  Federal  Government  and  will  be  at  approximately  the  same 
levels  as  dviring  the  past  ten  to  fifteen  years.  The  assumed  net  immigration 
levels  were  based  on  projections  made  by  the  United  States  Bureau  of  the 
Census  in  "Current  Population  Reports",  Series  P-25,  No.  123,  page  h,   to 
the  year  1975 •   Immigration  levels  for  the  remainder  of  the  study  period  were 
extrapolated  on  the  basis  of  these  projections.  The  assumed  levels  of  dmrni- 
gration  are: 
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Medisui  and  High  Series  Projections 

1955  to  i960  total  net  immigration  l.k  million 

i960  to  2020  net  immigration  1.2  million  during 
each  five-year  period 

Low  Series  Projection 

1955  to  i960  total  net  immigration  1.J+  million 

i960  to  2020  net  immigration  1.0  million  during 
each  five-year  period 

The  age-sex  distribution  of  projected  net  immigration  was  based  on  the 

distributions  experienced  in  the  past  several  years.  The  historical  data 

used  as  a  base  were  taken  from  "Current  Population  Reports",  Series  P-25, 

No.  U3.  The  historical  distribution  is  for  the  years  19i<-6  to  19h8   and 

undoubtedly  reflects  the  influx  of  war  brides  during  that  period.  This 

distribution  was  adjusted  slightly  by  lowering  the  percentage  of  net  immigrants 

in  the  female  age  group,  20  to  2k   and  25  to  29,  to  minimize  the  effect  of  these 

war  brides  on  the  age  distribution  of  females. 

It  was  assumed  that  immigration  occurs  at  a  uniform  rate;  hence 
the  survival  rate  for  a  five-year  period  could  not  be  applied  to  the  entire 
group  of  immigrants  for  that  five-year  period.  In  the  interest  of  simplified 
computation,  the  five-year  survival  rate  for  each  age  group  was  applied  to 
six -tenths  of  the  total  immigrants  in  that  age  group  for  that  period  and  no 
survival  rate  was  applied  to  the  remaining  four -tenths  of  the  immigrants. 

The  projected  United  States  net  immigration  levels  and  a^e-sex 
distribution  of  immigrants  are  presented  in  Table  9« 
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TABLE  9 

PROJECTED  UNITED  STATES  NET  IMMIGRATION  BY  AGE  AND  SEX 

(in  thousands  of  persons  per  five-year  period) 


Age 

Net 

male  immigration 

:     Net 

female 

immigration 

group 

Per  cent : 

:  Median  : 

Low 

:Per  cent: 

:  Median  :  Low 

at  date 

of  total: 

1955  :and  high: 

i960 

:of  total: 

1955 

:and  high:  I96O 

of 

immi-  : 

to   :  i960  to: 

to 

:   immi-  : 

to 

:  i960  to:  to 

entry- 

gration* : 

i960  :   2020   : 

2020 

: gration*: 

i960 

:   2020   :  2020 

0-  k 

5-  9 
10-lU 

15-19 
20-2U 

25-29 
30-3^ 
35-39 
ko-kk 

45-49 
50-54 
55-59 

60-64 

65-69 
70-74 

75-79 
80-84 
85+ 


2.2 
1.5 
1.5 
2.7 
4.8 
5.6 
5.0 

5-1 
4.8 
4.1 
3.0 
2.2 

1.6 

1.2 

0.7 
0.3 
0.1 


30.8 
21.0 
21.0 
37.8 
67.2 
78.4 
70.0 
71.4 
67.2 
57.4 
42.0 
30.8 
22.4 
16.8 
9.8 
4.2 

1.4 


26.4 
18.0 
18.0 
32.4 
57.6 
67.2 
60.0 
61.2 
57.6 
49.2 
36.0 
26.4 
19.2 
14.4 
8.4 
3.6 

1.2 


22.0 
15.0 
15,0 
27.0 
46.0 
56.0 
50.0 
51.0 
43.0 
41.0 
30.0 
22.0 
16.0 
12.0 
7.0 
3.0 
1.0 


2.1 

1.5 
2.1 

5.3 

8.7 
7.1 
5.1 
4.4 

3.9 
3.4 
2.8 

2.2 

1.8 

1.5 
1.0 

0.5 

0.2 


29.4 
21.0 
29.4 
74.2 
121.8 
99.4 
71.4 
61.6 
54.6 
47.6 
39.2 
30.8 
25.2 
21.0 
14.0 
7.0 
2.8 


25.2 
18.0 
25.2 

63.6 

104.4 
85.2 
61.2 
52.8 
46.8 
40.8 
33.6 
26.4 
21.6 
18.0 

12.0 
6.0 
2.4 


21.0 
15.0 
21.0 
53.0 
87.0 
71.0 
51.0 

44.0 
39-0 
34.0 
28.0 

22.0 
18.0 
15.0 
10.0 

5.0 

2.0 


All  ages  46.4    649.6   556.8   464.0   53.6   750.4   643.2   536.0 

Total  male 
and 
female  100.0^  1,400,000  1,200,000  1,000,000 


*Based  on  records  of  immigration  into  the  United  States  between  July  1, 
1946  and  June  30,  1948,  from  "Current  Population  Reports"  Series  P-25 
No.  43,  a  publication  of  the  U.  S.  Bureau  of  the  Census. 
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Computation  of  United  States  Population  Projection.   In  this  study, 
the  growth  rates  were  applied  to  five -year -a^e  groups  by  sex.  The  base 
population  was  taken  from  the  Bureau  of  the  Census,  "Current  Population 
Reports",  Series  P-25,  No.  lU6,  Table  1,  page  T,   which  tabulated  the  total 
United  States  population,  including  armed  forces  overseas  as  distributed 
by  age  and  sex,  estimated  as  of  July  1,  1955* 

Each  five -year -age  group  was  aged  by  applying  its  particular 

s\irvival  rate  according  to  age  and  sex  through  each  successive  five-year 

period  from  1955  to  2020.  The  same  survival  rate  was  applied  to  six-tenths 

of  the  immigrants  in  that  group  for  that  period.  The  survivors  in  this 

group,  plus  four-tenths  of  the  immigrants  in  the  next  oldest  age  group, 

would  comprise  the  next  oldest  age  group  in  the  base  population  for  the 

next  five-year  period.  For  example,  in  the  median  series  projection,  the 

male  (10-1^+)  age  group  of  the  196O  population  was  aged  by  five  years  and 

became  the  (15-19)  age  group  in  the  I965  population  as  follows: 

i960  male  (lO-l4)  base  group  8,761,914-9 

0.6  X  i960  to  1965  male  (lO-lU)  immigrants     10,800 

Multiply  by  I96O  to  I965 

(10-lU)  to  (15-19)  survival  factor        x  0.99551 

8,733,359 

Add  0.1|  X  i960  to  1965  male 

(15-19)  immigrants  x  12,960 

Result  is  1965  male  (15-19)  group  8,7^6,319* 


*The  use  of  this  number  of  digits  does  not  imply  this  expected  accuracy  in 
the  projection  but  was  only  adopted  to  maintain  the  accuracy  of  the  method. 
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Applying  this  method  to  each  five -year -eige  group,  male  and  female  in  the 
5  through  85  plus  age  groups,  results  in  a  projected  population  at  the 
following  five-year  point. 

The  size  of  the  0-k   age  group  for  a  particular  five-year  point  in 
time  was  projected  by  determining  the  survivors  of  hirths  during  the  previous 
five-year  period.  First,  the  average  gross  reproduction  rate  during  the  five- 
year  period  was  estimated  from  the  projected  gross  reproduction  rate  curves 
on  Figure  3.  The  five -year -age  group  annual  specific  birth  rates  corresponding 
to  this  average  gross  reproduction  rate  were  then  taken  from  the  curves  shown 
on  Figure  h.     These  annual  age -specific  birth  rates  were  multiplied  by  five 
years  and  applied  to  the  average  number  of  women  for  that  period  in  the 
(15-19)  through  (i+O-ij-ij-)  age  groups  by  respective  individual  group.  These 
computations  and  resulting  numbers  of  births  are  tabulated  in  Attachment 
No.  6,  Table  No.  Qk. 

The  total  births  during  the  five-year  period,  determined  by  summing 
births  in  the  individvial  groups,  was  distributed  by  sex  in  the  ratio  of  1,055 
males  to  1,000  females  as  summarized  in  Table  No.  8h.     The  (0-U)  survival 
rates  by  sex  were  then  applied  to  these  births  to  determine  the  survivors  in 
the  (0-14-)  a^e  group  at  the  end  of  the  period.  The  error  involved  in  applying 
five-year  average  mortality  rates  to  birth  occiirring  the  latter  part  of  the 
period  was  considered  negligible  since  the  largest  number  of  deaths  in  the 
(O-^)   group  occurs  from  age  0  to  1. 

Projected  United  States  Population.  The  high,  low,  ana  median 
projections  of  population  resulting  from  the  application  of  the  cohort - 
survival  method  of  forecasting  is  shown  in  Table  10,  together  with  the 
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numerical  size  of  the  components  of  change.  Table  11  and  Figure  5  show  the 

forecasted  high,  median,  and  low  national  population,  together  with  historical 

data  from  I9OO.  The  step-hy-step  median  projection  of  the  United  States 

population  by  age  and  sex  groups  is  tabulated  in  Attachment  No.  6,  Tables 

85  through  87. 

The  median  projection  closely  approximates  the  tentative  national 

projection  furnished  by  the  United  States  Department  of  Commerce,  Office  of 

Business  Economics,  to  the  United  States  Army  Corps  of  Engineers,  Philadelphia 

District,  which  is  as  follows: 

National 
population 
Year  (millions) 

1965  195 

1980  2I+8 

2010  370 

This  projection  is  subject  to  revision  up  to  the  date  of  publication  of  the 

Corps  of  Engineers  studies,  which  is  scheduled  for  December,  1959 • 

The  Bureau  of  the  Census  recently  published  a  series  of  national 

population  projections  to  198O  in  "Current  Population  Reports",  P-25,  No.  187, 

and  the  high,  median,  and  low  projections  contained  herein  are  in  agreement 

with  the  series  II,  III,  and  IV  projections  of  the  Census  Bureau,  respectively. 
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TABLE  10 

HISTORICAL  AND  PROJECTED  COMPONENTS  OF  CHANGES 
IN  THE  UNITED  STATES  POPULATION 

(Values  in  thousands ) 


:  Population 

: Total  change 
: during  decade; 

:   Natural 

increase 

: 

Year 

:   Births   : 

Deaths 

: Immigration 

Historical  Components^ 

19^0 

131,788 

19, 3^^^^ 

31,913 

1U,366 

1,797 

1950 

151,132 

Low  Projection  ( 

of   Component 

sb 

1950 

151,683 

28,017 

39,820 

1^^,833 

3,030 

i960 

179,700 

25,600 

U0,800 

17,200 

2,000 

1970 

205,300 

27,700 

i+5,000 

19,300 

2,000 

1980 

233,000 

27,000 

1^6,500 

21,500 

2,000 

1990 

260,000 

27,900 

50,i+00 

2U,500 

2,000 

2000 

287,900 

28,i+00 

53,800 

27,400 

2,000 

2010 

316,300 

28,800 

57,200 

30,i^00 

2,000 

2020 

3^+5,100 

High  Projection 

of  Ccmponents 

1950 

151,683 

29,217 

i+1,087 

li+,900 

3,030 

i960 

180,900 

33,000 

U8,000 

17,^00 

2,iv00 

1970 

213,900 

^^3,200 

60,500 

19,700 

2,1+00 

1980 

257,100 

50,200 

70,000 

22,200 

2,U00 

1990 

307,300 

56,900 

79,900 

25,i^OO 

2,1+00 

2000 

361+,200 

62,800 

89,300 

28,900 

2,1+00 

2010 

U27,0O0 

65,800 

96,100 

32,700 

2,1+00 

2020 

^92,800 
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HISTORIC AI.  AND  PROJECTED  COMPONENTS  OF  CHANGES 

IN  THE  UNITED  STATES   POPULATION 

(continued) 

(Values  in  thousands ) 

i  :  Total  change  :    Natural  increase  ": 

Year  :  Population  : during  decade:   Births   :   Deaths   : Immigratioa 

Median  Projection  of  Components^ 


1950 

151,683 

28,717 

i960 

180, UOO 

29,U00 

1970 

209,800 

37,200 

1980 

2^7,000 

40,900 

1990 

287,900 

i+2,900 

2000 

330,800 

Ui+,ii00 

2010 

375,200 

J+6,600 

2020 

i+21,800 

ho,5hl 

lU,860 

3,030 

l+l+,300 

17,300 

2,U00 

5i+,300 

19,500 

2,1+00 

60,500 

22,000 

2,lj-00 

65,500 

25,000 

2,1+00 

70,200 

28,200 

2,1+00 

75,900 

31,700 

2,1+00 

a.  Historical  population  enumerated  as  of  April  1  (total 
population  of  continental  United  States,  including 
armed  forces  overseas).  Source:  United  States  Bureau 
of  the  Census  publications. 

b.  Projected  population  as  of  July  1.  Projected  population 
and  components  of  change  are  frcm  the  cohort -survival 
projection  (Tables  83,  85,  and  86).  While  values  are 
roiinded  to  this  significance  for  illustrative  purposes, 
this  does  not  imply  an  expected  level  of  accuracy  in 
the  projection.  The  1950  to  I96O  components  are  based 
on  1950  to  1958  estimated  annual  components  of  change 
from  the  United  States  Bureau  of  the  Census,  "Current 
Population  Reports",  Series  P-25,  No.  173. 
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TABLE  11 

HISTORICAL  AND  PROJECTED  POPULATION 
OF  THE  UNITED  STATES  AND  CALIFORNIA 


Year 

United  States 
population^ 

California 
population^ 

California 
population  in 

per  cent  of 
United  States 

population 

Historical  Population'^ 

1900 
1910 
1920 
1930 
19^0 
1950 
1958 

75,99^^,575 

91,972,266 

105,710,620 

122,775,01^6 

131,669,275 
151,132,000 
173,i^35,000 

1,1465,053 
2,377,5^^9 
3,1^26,861 
5,677,251 
6,907,387 
10,586,223 
114,612,000 

1.95 
2.59 
3. 21+ 
I+.62 
5.25 
7.00 
8.1+3 

Projected  Population^ 

i960 

L  179,700,000 
M  180,1+00,000 
H  180,900,000 

15,650,000 
15,830,000 
15,980,000 

8.71 
8.77 
8.83 

1970 

L  205,300,000 
M  209,800,000 
H  213,900,000 

20,950,000 
21,700,000 
22,1400,000 

10.20 
10.31+ 
10.1+7 

1980 

L  233,000,000 
M  2147,000,000 
H  257,100,000 

26,300,000 
28,200,000 
30,000,000 

11.29 
11.1+2 
11.67 

1990 

L  260,000,000 
M  287,900,000 
H  307,300,000 

31,200,000 
35,000,000 
38,500,000 

12.00 
12.16 
12.53 

2000 

L  287,900,000 
M  330,800,000 
H  361^,200,000 

36,000,000 
142,100,000 
1+7,800,000 

12.50 

12.73 
13.12 

2010 

L  316,300,000 

M  375,200,000 
H  14-27,000,000 

1+0,300,000 
1+9,000,000 
57,800,000 

I2.7I+ 
13.06 
13. 5^^ 
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HISTORICAL  AND  PROJECTED  POPULATION 

OF  THE  UNITED  STATES  AND  CALIFORNIA 

(continued) 


Year 

United  States 
populations- 

California 
population^ 

California 
population  in 

per  cent  of 
United  States 

population 

2020 

Projected  Population*^  (cont.) 

L  3^+5,100,000       i+U,000,000 
M  421,800,000        55,800,000 
H  i+92,800,000       68,000,000 

12.75 
13.23 
13.80 

a.  Total  continental  United  States  population, 
excluding  Alaska  and  including  armed  forces 
overseas . 

b.  Total  California  population,  including  armed 
forces  stationed  therein. 

c.  Historical  population  as  of  census  date. 

d.  Projected  population  as  of  July  1,  date. 

Note:   L  -  Low  Projection 

M  -  Median  Projection 
H  -  High  Projection 


California  Population  Projection 

Population  projections  on  a  high,  median,  and  low  basis  were  made 
for  California  using  the  cohort -survival  method,  as  described  previously,  with 
minor  variations.   Migration  into  California  is  not  controlled;  hence  the 
geographical  unit  of  the  projection,  being  the  State  in  this  case,  is  not  a 
completely  independent  system.  Therefore,  the  same  degree  of  refinement  used 
in  the  United  States  cohort -survival  projection  is  not  necessary  or  justifiable 
in  making  forecasts  for  California.  The  simplification  consisted  principally 
of  applying  growth  rates  to  the  total  (male  and  female,  combined)  population 
by  five-year-age  groups  up  to  age  65,  while  the  procedure  followed  in  the 
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HISTORICAL    AND  PROJECTED  POPULATION    OF  THE  UNITED   STATES,  CALIFORNIA,  AND  NINE  SOUTHERN   CALIFORNIA    COUNTIES 


DEPARTMENT     OF   WATER     RESOURCES 


projection  of  United  States  population  applied  separate  rates  to  males  and 
females  by  five -year -age  groups  up  to  age  85. 

The  fertility  and  mortality  rates  previously  defined  were  used. 
In-raigration  to  California  was  projected  after  investigation  of  historical 
in -migration  and  factors  that  influenced  the  rate  thereof. 

In-migration.  In  studying  historical  in-migration  to  California, 
several  conditions  were  found  to  have  a  major  influence  on  in-migration. 
These  are  briefly  stated  as  follows: 

(1)  California's  physical  environment  of  an  excellent 
climate,  good  recreational  areas,  interesting  geo- 
graphical features,  and  vast  usable  land  areas  with 
present  low  population  densities  attracts  migrants. 

(2)  Economic  opportunities  in  California  are  greater 
than  opportunities  on  a  national  level,  with 
personal  income  and  plane  of  living  high,  good 
potential  for  expansion  of  economic  resources,  and 
a  large  existing  and  giant  potential  market  for 
industrial  goods  with  California  being  the  manu- 
facturing center  of  the  west.  Land  and  other 
resources  are  favorable  to  fiirther  industrial 
location.  These  economic  factors  act  to  attract 
migrants. 

(3)  The  national  defense  spending  policy  has  resulted 
in  the  location  in  the  State  of  sizable  military 
installations,  and  the  procurement  of  large 
percentages  of  total  military  aircraft,  missiles, 
and  electronics  equipment  expenditures  in  the 
State.  With  the  pools  of  technical  knowledge 
and  labor  resulting  from  this  historical  develop- 
ment, this  pattern  of  defense  spending  should 
continue  and  contribute  to  economic  opportunities 
in  California. 

(U)  Growth  of  the  national  economy  and  its  resulting 
advanced  technology  will  allow  a  wider  choice  of 
industrial  locations  with  locations  dictated  by 
livability  and  factors  other  than  transportation 
and  raw  materials.  With  the  desirable  climatic 
conditions  in  California,  this  will  contribute  to 
economic  opportiinities  in  the  State. 
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projection  of  United  States  population  applied  separate  rates  to  males  and 
females  by  five -year -age  groups  up  to  age  85. 

The  fertility  and  mortality  rates  previously  defined  were  used. 
In-migration  to  California  was  projected  after  investigation  of  historical 
in-migration  and  factors  that  influenced  the  rate  thereof. 

In-migration.   In  studying  historical  in-migration  to  California, 
several  conditions  were  foiind  to  have  a  major  influence  on  in-migration. 
These  are  briefly  stated  as  follows: 

(1)  California's  physical  environment  of  an  excellent 
climate,  good  recreational  areas,  interesting  geo- 
graphical features,  and  vast  usable  land  areas  with 
present  low  population  densities  attracts  migrants. 

(2)  Economic  opportunities  in  California  are  greater 
than  opportunities  on  a  national  level,  with 
personal  income  and  plane  of  living  high,  good 
potential  for  expansion  of  economic  resources,  and 
a  large  existing  and  giant  potential  market  for 
industrial  goods  with  California  being  the  manu- 
facturing center  of  the  west.  Land  and  other 
resources  are  favorable  to  fiorther  industrial 
location.  These  economic  factors  act  to  attract 
migrants . 

( 3 )  The  national  defense  spending  policy  has  resulted 
in  the  location  in  the  State  of  sizable  military 
installations,  and  the  procurement  of  large 
percentages  of  total  military  aircraft,  missiles, 
and  electronics  equipment  expenditures  in  the 
State.  With  the  pools  of  technical  knowledge 
and  labor  resulting  from  this  historical  develop- 
ment, this  pattern  of  defense  spending  should 
continue  and  contribute  to  economic  opportunities 
in  California. 

(U)  Growth  of  the  national  economy  and  its  resulting 
advanced  technology  will  allow  a  wider  choice  of 
industrial  locations  with  locations  dictated  by 
livability  and  factors  other  than  transportation 
and  raw  materials.  With  the  desirable  climatic 
conditions  in  California,  this  will  contribute  to 
economic  opportunities  in  the  State. 
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(5)  Growth  of  the  national  population  with  resulting 
nigher  population  densities  in  older  developments, 
together  with  the  exhaustion  of  local  natural 
resources  that  are  necessary  for  economic  growth, 
will  force  local  out-migration  from  other  parts 

of  the  nation. 

(6)  Continuing  ease  of  liquidating  fixed  assets  will 
increase  population  mobility  as  will  higher 
individual  earning  power.  This  will  remove 
barriers  in  the  path  of  migration  out  of  local 
areas  in  which  the  economy  is  saturated. 

These  factors  have  acted  to  draw  migrants  to  California  historically 
and  are  expected  to  continue  to  act  throughout  the  study  period.  The  relative 
influence  of  California's  attractions,  however,  on  residents  in  other  states 
is  also  influenced  by  their  distance  from  California.  Studies  made  during 
the  last  twenty  years  have  established  that  interstate  migrations  decline 
rapidly  with  distance  of  movement.  Moreover,  a  large  proportion  of  interstate 
migrants  to  California  move  to  other  states  before  coming  to  California. 

Because  of  the  relatively  small  populations  of  the  Mountain  and 
Pacific  States  (excluding  California),  natives  of  the  West  Central  States 
lying  between  the  Mississippi  River  and  the  Mountain  States  comprised  more 
than  ^4-5  per  cent  of  the  total  net  migration  to  California  1930-19^0  and 
19^0-1950'  This  is  graphically  shown  on  Figure  6,  and  the  historical  net 
migration  to  California  by  geographical  place  of  birth  is  tabulated  on 
Table  12. 


^ 
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TABLE  12 

HISTORICAL  NET  MIGRATION  TO  CALIFORNIA 
BY  GEOGRAPHICAL  DIVISION  OF  BIRTH 

( In  thousands ) 


Geographical 
division  of 
birtha 


Net  California  migration  during  decade*^ 


I9IO-2OC 


:   Per 

Number: cent  of 
;  total 


i920-30c 


:   Per 

Number: cent  of 
:  total 


1930-40d 


:   Per 
Number: cent  of 
:  total 


1940 -50a 


:   Per 
Number: cent  of 
:  total 


East 

102 

12 

2il 

11 

92 

8 

kk^ 

lY 

New  England 

20 

2 

U2 

2 

11 

1 

oO 

3 

Middle  Atlantic 

66 

8 

i2Y 

7 

56 

5 

253 

10 

South  Atlantic 

16 

2 

k2 

2 

25 

2 

112 

k 

East  Central 

192 

22 

353 

19 

155 

Ik 

506 

19 

East  North  Central 

163 

19 

296 

16 

118 

11 

387 

15 

East  South  Central 

29 

3 

57 

3 

37 

3 

119 

k 

West  Central 

223 

25 

590 

31 

626 

59 

1,211 

k6 

West  North  Central 

168 

19 

Uoo 

21 

331 

31 

517 

20 

West  South  Central 

55 

6 

190 

10 

295 

28 

69i+ 

26 

West 

79 

9 

28U 

15 

157 

15 

316 

12 

Mountain 

5« 

7 

209 

11 

123 

12 

239 

9 

Pacific^ 

21 

2 

75 

h 

3^ 

3 

77 

3 

Net  Military  Movement  -- 

- 

-- 

— 

65 

2 

Foreign  Bom 

(Outside  U.S.A.  )f 

285 

32 

kkk 

2k 

39 

k 

115 

k 

TOTAL  NWl' 

CALIFORNIA 

MIGRATION 

881 

1,882 

1,069 

2,658 

a.  Statistical  divisions  of  the  United  States  defined  by  the  United 
States  Bureau  of  Census. 

b.  Net  migration  to  California  by  geographical  division  of  birth. 
This  does  not  indicate  division  of  residence  immediately  prior 
to  moving  to  California. 

c.  Source  of  estimates,  "Statistical  Memorandum  No.  6,  California 
Migration"  of  the  Population  Committee  for  the  Central  Valley 
Project  Studies,  College  of  Agriculture,  University  of  California, 
Berkeley,  July  5,  19^*+,  by  C.  Reynolds  and  S.  Miles. 

d.  Estimates  by  Department  of  Water  Resources  based  on  data  on  State 
of  Birth  of  California  residents  published  by  the  United  States 
Bureau  of  Census  in:   1950  Census  of  Population,  Volume  IV,  Special 
Report  P.E.  No.  kA;   19^0  Census  of  Population,  Volume  IV, 
Additional  Report  T-20;  1930  Census  of  Population,  Volume  II, 
T-21,  T-5,  T-7. 

e.  Excluding  California. 

f.  Source  of  estimates,  "Growth  and  Changes  in  California's 
Population",  Warren  S.  Thompson,  Haynes  Foundation. 
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Detailed  studies  were  therefore  made  of  the  historical  net  out- 
migration  from  states  west  of  the  Mississippi  River  in  relation  to  the  then 
existing  economics  and  of  the  outlook  for  their  futirre  economic  growth. 
Trends  of  changes  in  patterns  of  land  use  and  economic  activities  in  these 
states  were  analyzed  together  with  the  potential  expansion  of  agriculture, 
industry  and  commerce. 

These  studies  indicated  that  many  axeas  in  the  western  states 
outside  California  have  relatively  large  potentials  for  long-term  economic 
development  and  population  growth.   Moreover,  with  the  high  projected  growth 
of  the  national  population  and  probable  further  increase  of  mobility,  it  is 
expected  that  out -migration  will  be  accelerated  from  local  areas  throughout 
the  Nation  having  relatively  stagnant  economies  and  stationary  or  declining 
populations,  as  indicated  in  the  afore -mentioned  factor  No.  5«  Many  of  these 
so-called  "permanently  depressed  areas"  are  emerging  in  the  densely  popxilated 
Atlantic  and  East  North  Central  statistical  regions.  Hence,  while  a  majority 
of  the  migrants  to  California  probably  will  continue  to  come  from  west  of  the 
Mississippi,  the  rate  of  in-migration  from  states  farther  east  is  likely  to 
increase. 

It  should  be  noted  also  that  substantial  proportions  of  the  net 
in-migrants  as  tabulated  on  Table  12  do  not  move  directly  to  California 
from  their  native  states,  but  only  after  earlier  migration  to  other  states. 

Historical  data  on  the  niamber  of  persons  moving  between  states  are 
available  only  for  the  period  1935-19^0  and  annually  since  19^+7 •  Data 
indicating  the  change  in  number  of  persons  bom  in  one  state  but  living  in 
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some  other  state,  however,  have  been  reported  by  each  decennial  census  since 
1850.  Table  13  shows  the  statistical  relation  of  the  volume  of  total  net 
in -migration  to  California  to  the  total  net  movement  of  people  from  their 
native  state  to  some  other  state  during  each  decade  19IO-I95O. 

Table  13  also  presents  median  projections  of  the  similar  total 
net  movement  of  persons  from  their  native  state  to  other  states  d\u:ing  each 
decade  1950-2020.  These  projections  were  obtained  by  assimiing  that  the 
ratio  of  such  movement  to  the  median  projection  of  the  population  of  the 
United  States  in  age  group  20-^^+  years  at  beginning  of  the  decade  would 
change  as  shown  by  the  percentages  in  Table  13 •  The  assumed  percentages 
were  based  on  expected  increases  in  the  propensity  and  ability  of  people 
to  move  from  their  native  state  to  some  other  state,  and  are  consistent  with 
the  afore -mentioned  detailed  analysis  of  the  outlook  for  future  economic 
growth  in  the  western  United  States. 

The  projected  net  in-migration  to  California,  as  tabulated  on 
Table  13;  was  based  on  the  projection  of  primary  interstate  population 
movement  and  the  extrapolation  of  the  ratio  between  net  California  in- 
migration  and  the  primary  interstate  migration,  which  is  a  good  indicator 
of  the  propensity  of  persons  to  migrate  to  California.  As  it  is  recognized 
that  other  sources  than  the  primary  interstate  movement  contribute  to  the 
net  in-migration  to  California,  the  analyses  made  for  the  economic  growth 
in  the  western  states  were  also  used  in  projecting  the  in-migration.  As 
shown  by  Table  13,  the  projected  ratio  of  California  migration  to  interstate 
migration  is  conservative  when  compared  with  the  historical  ratio  and  the 
assumptions  of  healthy  economic  conditions  underlying  the  projections. 
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TABLE  13 

HISTORICAL  AND   PROJECTED  PRIMARY  INTERSTATE 
MOVEMEMT  OF  NATIVE  UNITED  STATES  POPUIATION 

(Values  in  thousands) 


Primary  int 

erstate  "move- 

ment  of  the 

native  United 

California 

migration^ 

States 

population^ 

Decade 

:As  a  per  cent 

:  Per  cent 

Number  of 

:     of  total 

Total  net 

:of  primary 

primary 

:  population 

in-migration 

:  interstate 

movers 

:aged  (20-1+1+) 

:  migration 

Historical 

1910-1920 

5,991 

15.7 

881 

11+.7 

1920-1930 

7,828 

17.9 

1,882 

2I+.0 

1930-19itO 

^397 

8.9 

1,069 

2I+.3 

191+0-1950 

11, 593 

21.1+ 
Projected^ 

2,658 

22.9 

1950-1960 

15,250 

26.5 

3,275 

21.5 

1960-1970 

17-,  200 

28,0 

3,290 

19.1 

1970-1980 

21, 000 

28.6 

2,720 

13.0 

1980-1990 

26, 500 

29.1 

2,310 

8.7 

1990-2000 

32,000 

29.5 

2,010 

6.3 

2000-2010 

37,  500 

29.8 

1,630 

h.3 

2010-2020 

1+3, 000 

30.1 

l,2i+0 

2.9 

a. 


b. 


c. 


Net  movement  of  persons  out  of  their  native  state  and 
into  another  state.  Historical  data  based  on  U.  S. 
Bureau  of  the  Census,  "Historical  Statistics",  series 
B-I83,  accounting  for  mortality. 

Net  migration  to  California  from  all  sources,  including 
migration  of  persons  from  states  other  than  their  native 
state,  and  immigration  of  the  foreign  bom  as  well  as 
migration  of  persons  from  their  native  state. 
Median  projection. 
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The  forecast  decline,  both  in  in -migration  to  California  and  in 
the  ratio  presented  on  Table  13^  was  not  due  to  assxmiptions  of  depressed 
economic  conditions  or  a  lack  of  persons  with  a  propensity  for  migration; 
rather,  the  rate  of  growth  of  California's  economic  base  was  of  paramount 
importance.  Studies  of  economic  development  and  employment  opportunities 
in  the  State,  reported  in  subsequent  paragraphs,  indicated  that  California 
would  not  be  able  to  absorb  all  of  the  potential  in-migrants  because  of 
the  large  numerical  natural  increase  which  will  be  occurring  in  California. 
Accordingly,  net  in-migration  was  estimated  to  decline  in  the  far  futxire 
as  the  population  increase  from  excess  of  births  over  deaths  rises.  This 
is  illustrated  in  Table  lU  and  on  Figure  "J,   which  shows  the  relationship 
by  decades  between  popvilation  growth  from  natural  increase  and  from  in- 
migration  under  high,  median,  and  low  conditions,  and  \mder  median  con- 
ditions, respectively.  Distribution  of  the  total  net  migration  by  five- 
year  -age  groups  was  based  on  the  historical  distribution  occiirring  frcxn 
1900  thro\igh  1950>  and  the  expected  reduction  in  employment -seeking  in- 
migrants  and  consequent  relative  increase  in  retirement -aged  in -migrants. 
This  distribution  in  the  form  of  the  per  cent  of  total  migration  in  each 
five -year -age  group  is  presented  in  Table  1^. 
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TABLE   ik 

HISTORICAL  AND  PROJECTED  COMPONENTS  OF 
CHANGE  IN  THE  CALIFORNIA  POPULATION 


Year 


Population 


Total  change 
diiring  decade 


Natural  increase 


Births 


Deaths 


Migration 
(includes 
military) 


Historical  Components^ 


1930 

5,677,251 

1,230,130 

883,030 

721,700 

l,06ti,«00 

19^0 

6,907,387 

3,678,81+0 

1,936,000 

915,160 

2, 65b, 000 

1950 

10,506,223' 

Low  Projec 

tion  of  Components^ 

1950 

10,609,000c 

5,0Ul,000 

3,022,000 

1,136,000 

3,155,000 

i960 

15,650,000 

5,300,000 

3,920,000 

1,570,000 

2,950,000 

1970 

20,950,000 

5,350,000 

U, 760, 000 

1,980,000 

2,570,000 

1980 

26,300,000 

i+,  900, 000 

5,300,000 

2,1+00,000 

2,000,000 

1990 

31,200,000 

i+,  boo,  000 

6,200,000 

2,900,000 

1,500,000 

2000 

36,000,000 

i+,  300,000 

6,700,000 

3,1+00,000 

1,000,000 

2010 

UO, 300, 000 

3,700,000 

7,200,000 

3,900,000 

1+00,000 

2020 

i|i+,000,000 

High  Projection  of  Components^ 

1950 

10,609,000c 

5,371,000 

3,13«,000 

1,11+2,000 

3,375,000 

i960 

15,980,000 

6,i+20,000 

i+, 730,000 

1,620,000 

3,310,000 

1970 

22,400,000 

7,600,000 

6,600,000 

2,100,000 

3,100,000 

1980 

30,000,000 

8,500,000 

8,300,000 

2,600,000 

2,800,000 

1990 

38,500,000 

9,300,000 

10,100,000 

3,200,000 

2,1+00,000 

2000 

1+7,800,000 

10,000,000 

11,700,000 

3,800,000 

2,100,000 

2010 

57,800,000 

10,200,000 

13,100,000 

1+,  700, 000 

1, boo, 000 

2020 

60,000,000 
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HISTORICAL  AND  PROJECTED  COMPONENTS  OF 
CHANGE  IN  THE  CALIFORNIA  POPULATION 
(continued) 


Year 


Population 


Total  change 
during  decade 


Natural  increase 


Births 


Deaths 


Migration 
(includes 
military) 


Median  Projection  of  Components^ 


1950 

10,609,000c 

5,221,000 

3,120,000 

1,17^,000 

3,275,000 

i960 

15,830,000c 

5,670,000 

U, 270, 000 

1,600,000 

3,200,000 

1970 

21,700,000 

6,500,000 

5,810,000 

2,030,000 

2,720,000 

1980 

28,200,000 

6,000,000 

7,000,000 

2,500,000 

2,300,000 

1990 

35,000,000 

7,100,000 

8,100,000 

3,000,000 

2,000,000 

2000 

U2, 100,000 

5,900,000 

b, 900, 000 

3,600,000 

1,600,000 

2010 

U9, 000, 000 

6,800,000 

9,900,000 

i+,  300, 000 

1,200,000 

2020 

55,800,000 

Historical  population  enumerated  as  of  census  date.   (Includes 
armed  forces  stationed  in  California).   Source  of  historical 
data:   U.  S.  Bureau  of  the  Census  Publications. 
Projected  population  as  of  July  1.  Projected  population  and 
components  of  change  are  from  the  cohort -survival  projection 
of  the  California  population  (Tables  82,  &k,   and  90).  While 
values  are  rounded  to  this  significance  for  illustrative 
purposes,  this  does  not  imply  an  expected  level  of  accuracy 
in  the  projection.  The  1950  to  I96O  components  of  change 
are  based  on  1950  to  1958  estimated  annual  components  of 
change  from  the  California  Department  of  Finance,  Budget 
Division,  "California's  Population  in  1958",  Sacramento: 
July  1950,  and  1950  to  1957  estimated  components  of  change 
from  the  U.  S.  Bureau  of  the  Census,  "Current  Population 
Reports",  Series  P-25,  No.  I86. 
Source:   Califtimia  Department  of  Finance. 
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Computation  of  Projected  California  Population 

The  State's  base  population  and  age-group  distribution  for  1955 
were  taken  from  a  bulletin  of  the  Budget  Division  of  the  California  Department 
of  Finance  entitled  "California's  Population  in  1958",  July,  1958.   This 
base  population  was  aged  by  successive  five-year  periods  by  application  of 
the  growth  rates  described  above.  First,  each  five-year -age  group  in  the 
beginning  population  and  one -half  of  the  migrants  for  the  particular  five- 
year  span  and  age  group  were  aged  by  applying  the  appropriate  survival  factor. 
To  these  survivors  were  added  the  one -half  of  the  migrants  for  the  same  time 
span  in  the  next  oldest  age  group  to  which  survival  rates  were  not  applied. 
This  sum  then  became  the  next  oldest  age  group  at  the  next  five-year  point 
in  time. 

The  size  of  the  0-k   age  group  for  each  five-year  point  in  time 
was  computed  in  the  following  steps.  First,  the  avereige  gross  reproduction 
rate  during  each  five-year  span  was  calculated  through  multiplying  the 
projected  United  States  gross  reproduction  rate  by  the  extrapolated  ratio 
of  this  rate  with  California's  rate,  with  results  as  tabulated  in  Attachment 
No.  5>  Table  No.  80.  Five -year -age  group  annual  specific  birth  rates 
corresponding  to  this  gross  reproduction  rate  were  then  taken  from  the 
idealized  correlation  curves  on  Figure  k.     These  annual  rates  were  multi- 
plied by  five,  with  resulting  rates  as  shown  on  Table  No.  81,  Attachment 
No.  5^  a^nd  then  applied  to  the  estimated  average  number  of  women  in  each 
prod\K:ing  age  group  during  that  five-year  span  to  obtain  the  niimber  of 
births.  The  number  of  women  in  each  child  producing  age  group  was  taken 
as  one -half  of  the  average  of  the  total  population  in  that  age  group  at  the 
beginning  and  end  of  the  span. 
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The  sum  of  the  births  to  these  groups  during  the  span  was  survived 
by  the  0-U  survival  rate  for  that  particular  five-year  span  as  tabulated 
in  Attachment  No.  5>  Table  No.  63.   These  survivors  plus  one -half  of  the 
migrants  aged  0-'+  dxiring  that  span  became  the  0-^  group  at  the  end  of  the 
span. 

Projected  California  Population.  The  high,  median,  and  low  pro- 
jections of  the  State's  population,  resulting  from  applications  of  high, 
median,  and  low  fertility  and  in-migration  rates  and  median  mortality  rates 
to  California's  present  population,  are  shown  on  Tables  11  and  lU,  and 
Figure  5'   As  the  ratios  tabulated  in  Table  11  between  California's  and  the 
nation's  population  show,  California's  population  is  estimated  to  continue 
to  increase  more  rapidly  than  that  of  the  United  States,  with  the  difference 
between  the  rates  declining.  Tables  88,  89,  and  ^0,   presenting  the  State's 
high,  median,  and  low  age-group  projections  by  five-year  intervals,  are 
contained  in  Attachment  No.  7' 

The  median  population  projection  was  adopted  for  reasons  as  stated 
before  and  was  used  in  developing  urban  water  requirements.  This  projection 
indicates  that  in  the  year  2020  the  State  may  reasonably  be  expected  to 
contain  nearly  four  times  its  present  population  of  1^,750^000,  or  about  56 
million  persons.  Corresponding  "high"  and  "low"  projections  for  that  date 
are  68  and  ij-U  millions,  respectively. 
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Regional  Distribution  of  California's  Population 

The  population  of  California  was  distributed  among  eight  study 
regions  comprising  all  of  the  State,  which  regions  are  defined  in  Table  l6 
and  depicted  on  Figure  8.  This  procedure  was  followed  to  insure  that  the 
probable  growth  projected  for  southern  California  was  consistent  with  the 
probable  future  growth  of  all  regions  of  California,  as  well  as  that  of  the 
State  itself.  The  future  regional  populations  were  estimated  by  first 
determining  the  probable  distributions  of  the  State's  high,  median,  and  low 
populations  in  the  year  2020,  and  then  determining  the  relative  regional 
growth  rates  from  the  present  to  year  2020. 

The  year  2020  distributions  of  the  State's  population  projections 
were  based  upon  analyses  of  probable  long-term  population  capacities  of  the 
regions,  particularly  the  metropolitan  regions.  Major  factors  considered  in 
the  aaialyses  of  year  2020  population  distribution  were  as  follows: 

(1)  Nature  and  extent  of  lands  in  each  region  as  described 
in  State  Water  Resources  Board  Bulletin  No.  2  and 
publications  of  this  Department. 

(2)  Trends  in  urban  densities  and  resulting  land  requirements 
for  projected  populations  in  each  region. 

(3)  Comparative  livability  of  each  region. 

(h)     Probable  pattern  of  future  economy  of  each  region  and 
relative  rates  of  economic  growth. 

(5)  Historical  patterns  of  population  distribution  by  region. 

The  relative  growth  rates  of  regions  throughout  the  study  period 
were  estimated  through  analyzing  (l)  the  relative  patterns  of  historical 
growth  of  regions;  (2)  the  existing  and  expected  future  economy  of  each 
region,  based  upon  detailed  assumptions  of  future  social  and  economic  con- 
ditions; (3)  the  relative  potential  for  growth  among  the  regions  at  varying 
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stages  of  future  growth;  {k)   the  tentative  2020  populations  of  each  region; 
and  (5)  the  data  contained  in  previously  published  studies  of  population  and 
economic  development  of  the  various  regions  by  the  Department  and  others. 

In  developing  the  regional  forecasts  within  the  framework  of  the 
State's  projections,  special  weight  was  given  to  region-State  relationships 
and  attention  was  focused  on  the  population  increase,  in  per  cent,  of  each 
region  during  each  decade.  The  forecasts  of  each  region's  population 
growth  which  were  produced  conform  to  a  pattern  of  growth  which  can  be 
separated  into  three  general  phases. 

The  first  phase  exists  for  long  periods  of  time  and  is  marked  by 
slow  rates  of  increase  or  decrease  in  population  governed  by  the  changing 
technology  of  local  economic  activities.  During  this  period,  the  local 
activities  are  usually  based  on  the  exploitation  of  nat\iral  resources,  such 
as  mining,  forestry,  and  agriculture. 

The  second  phase  is  usually  characterized  by  rapid  population 
increases.  Where  the  pressures  and  stimulation  of  the  regional  growth  are 
strong,  the  rate  of  increase  usually  reaches  high  peaks.  Under  moderate 
pressures,  the  rate  of  increase  usually  exhibits  more  even  trends.  During 
this  second  phase,  economic  activities  in  the  region  reflect  a  shift  in 
emphasis  and  are  based  on  urban  sources  of  income,  such  as  manufacturing, 
trade,  finance,  and  governmental  employment. 

The  last  phase  is  characteristic  of  a  mature  economy,  with  growth 
rates  declining  and  the  direction  of  change  indefinite. 

While  regions  as  a  whole  may  be  passing  through  one  of  these  phases, 
individual  counties  or  other  subdivisions  of  these  regions  may  be  experiencing 
quite  different  phases  of  growth.   To  illustrate,  the  City  and  County  of  San 


-89- 
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individ\ial  counties  or  other  subdivisions  of  these  regions  may  be  experiencing 
quite  different  phases  of  growth.   To  illustrate,  the  City  and  Co\inty  of  San 
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Francisco  has  experienced  a  mature,  or  phase  three,  economy  for  over  30  years, 
with  its  rate  of  population  growth  alternately  increasing  and  decreasing 
throughout  this  period.  During  the  same  time,  Solano  and  Sonoma  Counties 
have  been  in  phase  one,  while  the  San  Francisco  Bay  Area  region,  as  a  whole, 
has  been  in  phase  two. 

Simultaneously  with  the  regional  analyses,  projections  were  made 
of  the  populations  of  individual  counties  in  the  San  Francisco  Bay  Area 
and  in  southern  California.  These  projections  were  based  on  similar  but 
more  intensive  analyses  of  the  factors  used  in  the  regional  studies.  The 
summations  of  individual  county  forecasts  were  compared  with  regional  pro- 
jections. 

Adjustments  were  made  in  the  projections  resulting  from  both  of 
the  above  procedures  where  logical  development  indicated  conflicts  between 
results  therefrom.  The  resulting  distributions  of  the  State  population 
projections  represent  a  hierarchy  of  mutually  consistent  regional  population 
projections. 

The  historical  and  projected  distribution  of  California's  median 
population  by  these  regions  is  shown  in  Table  l6  and  Figure  8.  The  projected 
growth  over  the  next  sixty  years  approaches  a  ten  times  increase  in  some  of 
the  r-ural  regions  of  California  which  will  be  entering  into  phase  two,  or 
rapid  growth  periods,  within  the  next  10  to  20  years.  In  the  San  Francisco 
Bay  Area  and  southern  California  regions,  which  include  the  major  metropolitan 
areas  of  the  State,  the  growth  is  expected  to  result  in  over  a  three  times 
increase  with  the  rate  of  increase  rapidly  tapering  off  after  the  ensuing  20 
years . 
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The  rapid  decline  in  rate  of  increase  in  the  established  metropolitan 
regions  after  198O  will  cause  an  upsurge  in  the  region  or  regions  best  able  to 
experience  extremely  rapid  urbanization  at  that  time.  All  of  the  nonurban 
regions  exhibit  peak  rates  of  growth,  therefore,  between  I98O  and  2000;  as 
the  San  Joaquin  Valley  region  appeared  particularly  adapted  to  the  rapid 
urbanization  forecasted,  the  population  Increase  from  the  year  I98O  to  the 
year  2000  in  this  latter  area  is  projected  as  being  at  the  highest  rate  of 
any  region  in  the  State. 

As  shown  graphically  on  Figure  8,  even  though  the  southern  California 
region's  population  growth  is  much  less,  percentagewise,  than  the  others,  its 
numerical  increase  to  28.55  millions  by  year  2020  is  far  greater  than  the  fore- 
cast for  any  other  region. 

Forecasts  of  each  region's  population  under  "high"  and  "low"  con- 
ditions are  tabulated  in  Table  No.  91,  Attachment  No.  8.  With  the  "high" 
and  "low"  estimates  of  the  State's  population  as  determined  previously,  the 
corresponding  southern  California  region's  population  would  be  32  and  25 
millions,  respectively,  in  year  2020. 

The  projected  growth  in  the  southern  California  region  as  described 
above  was  further  verified  through  investigation  of  the  expected  magnitude 
of  the  basic  components  of  change  of  natural  increase  and  net  migration.   The 
results  of  this  investigation  indicate  that  the  pattern  of  regional  distribution 
of  California's  in-migrants  over  the  study  period  is  logical  and  consistent  with 
the  basic  assumptions.  The  southern  California  region,  which  over  the  past  15 
years  has  attracted  over  sixty  per  cent  of  the  migrants  to  California,  will, 
under  the  projected  growth  rates,  receive  a  constantly  declining  percentage 
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of  future  migrants  while  presently  slow  growing  regions,  especially  the  San 
Joaquin  Valley  and  the  Central  Coastal  regions,  will  receive  increasing 
proportions  of  migrants  to  the  State. 

Population  of  Southern  California  Counties 

The  procedure  followed  in  distributing  the  projected  regional 
population  to  counties  was  similar  to  that  previously  described  in  connection 
with  the  regional  distribution  of  the  State's  population,  with  the  County 
populations  derived  through  considerations  of  both  local  trends  and  the  over- 
all regional  growth  trends.  These  considerations  are  necessary  in  accurately 
forecasting  the  future  conditions  as  the  levels  and  patterns  of  economic 
activity,  population,  irrigated  agriculture,  and  other  uses  of  land  and 
natural  resources  in  any  one  county  within  the  region  are  interrelated  with 
the  entire  region.   Therefore,  substantial  changes  in  any  of  these  categories 
in  any  county  will  induce  changes  throughout  the  entire  region. 

Some  of  the  special  considerations  on  a  county  level  included  recent 
industrial  employment  trends,  changes  in  size  and  nature  of  military  establish- 
ments either  proposed  or  in  progress,  activities  of  private  developers,  and 
actions  of  local  and  State  governmental  agencies.   The  most  notable  recent 
influence  on  local  county  population  growth  patterns  in  the  southern  California 
area  is  in  the  reactivation  of  the  Camp  Cooke  military  reservation  in  Santa 
Barbara  County  as  Vandenberg  Air  Force  Base  and  Point  Arguello  Naval  Air 
Missile  Test  Center.  The  activity  due  to  these  bases  has  already  caused  a 
substantial  rise  in  the  county' s  population  and  will  act  to  promote  growth 
in  the  county  for  the  next  10  to  20  years  at  a  rate  higher  than  would  other- 
wise be  expected.   It  should  be  noted,  however,  that  the  population  of  Santa 
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Barbara  projected  for  the  year  2020  would  be  decreased  by  only  about  five 
per  cent  if  the  bases  again  become  inactive. 

The  projected  population  for  the  Antelope -Mo jave  Service  Area, 
derived  herein j  is  in  close  agreement  throiigh  the  yeajr  1990  with  the  pro- 
jections in  Appendix  A  of  Bulletin  No.  jQ,   prepared  under  contract  by  the 
firm  of  Booz,  Allen  and  Hamilton.  Thereafter^  the  difference  between  the 
two  projections  increases  with  the  Appendix  A  projection  being  substantially 
greater  by  the  year  2020.  The  basic  cause  of  this  difference  appears  to 
lie  in  the  projected  relationships  between  this  area  and  the  other  regions 
of  the  State.  The  projections  reported  herein  are  based  upon  studies 
encompassing  all  regions  of  the  State  and  the  future  economic  interrelation- 
ships thereof,  which  were  beyond  the  scope  of  the  investigation  reported  in 
Appendix  A. 

In  any  event,  both  projections  show  that  California's  continuing 
population  explosion  will  force  the  creation  in  60  years  or  less  of  a  large 
metropolis  in  the  Antelope -Mo jave  Desert,  one  which  will  exceed  the  present 
populations  of  all  but  eight  of  the  leading  metropolitan  areas  in  the  nation. 

The  county  projections  of  population  resulting  from  the  analyses 

are  listed  in  detail  in  Table  No.  92,  Attachment  No.  9j  and  are  s\ammarized 

on  Table  17.  Each  county's  projected  population  is  shown  on  Figure  9- 

Figure  10  depicts  graphically  the  distribution  of  population  over  southern 

California  by  showing  the  relative  population  projected  for  each  county  over 

the  study  period  at  twenty -year  intervals.  It  will  be  noted  that  Los  Angeles 

County  maintains  its  pre-eminence  throughout  the  study  period,  even  though 

its  growth  after  1990  indicates  nearly  complete  urban  saturation.  The  more 

open  and  remote  areas,  such  as  Saji  Luis  Obispo  County,  exhibit  relatively 

slow  rates  of  growth  up  to  1990  with  most  of  the  increases  therein  occvirring 

after  that  date. 
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Population  of  Subunits 

Although  analytical  studies  may  define  the  patterns  of  historical 
distribution  of  -population  growth  throughout  a  metropolitan  area,  or  any 
large  geographical  area,  and  may  justify  the  use  of  the  historical  pattern 
for  predicting  further  growth  as  modified  by  the  assumed  future  conditions, 
such  studies  never  completely  predict  the  growth  in  a  particular  subunit 
of  the  area.  The  factors  influencing  the  individual  case  are  usually  too 
numerous  for  all  to  be  included  in  the  analysis  preceding  the  forecast  of 
population  growth.  Moreover,  the  distribution  of  population  growcn  within 
a  region  is  largely  determined  by  decisions  of  influential  individuals  and 
groups,  and  although  the  progress  in  human  planning  and  action  generally 
follows  a  predictable  pattern,  it  is  not  always  possible  to  narrow  down  its 
impact  to  an  exact  locality  and  time  period.  Therefore,  none  of  the  subunits 
of  the  co\inties,  or,  indeed,  the  counties  themselves,  will  receive  precisely 
its  expected  share  in  the  county  or  regional  population  increase.  Higher 
growth  rates  than  those  forecast  might  easily  occur  in  one  subunit  while  an 
adjacent  subunit  experiences  correspondingly  lower  rates  of  growth. 

In  recognition  of  this  limitation  on  the  accuracy  of  any  pattern 
of  population  distribution,  care  was  exercised  through  all  phases  of  the 
study  to  tie  each  subunit' s  projected  growth  pattern  to  firm  points  of  control. 
The  factors  which  might  influence  growth  particular  to  each  sub\mit  were 
investigated  in  detail  and  an  attempt  made  to  develop  a  logical  pattern  of 
growth  based  on  these  factors.  The  methods  described  in  the  following  para- 
graphs are  the  results  of  an  attempt  to  dig  deeper  than  the  usual  application 
of  general  growth  patterns  to  each  small  unit  in  order  that  the  probable  devia- 
tion of  actual  growth  from  the  forecast  development  would  be  minimized. 
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FIGURE  9 
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NOTES: 


I  METROPOLITAN  WATER  DISTRICT  AREA 
INCREASED  BETWEEN  1930  AND  I9SB 
BECAUSE  OF  ANNEXATIONS 

2.  ANTELOPE-MOJAVE    AREA    COMPRISES 

PORTIONS    OF  LOS   ANGELES. SAN  BERNARDINO, 
AND  KERN  COUNTIES 

S    SOUTH   COASTAL  AREA   COMPRISES    VENTURA 
AND  ORANGE   COUNTIES  AND  COASTAL  PORTIONS 
OF  LOS  ANGELES, SAN  DIEGO, RIVERSIDE   AND 
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LIFORNIA  AND  SELECTED   SOUTHERN   CALIFORNIA   AREAS 


FIGURE  9 


HISTORICAL   AND  PROJECTED    MEDIAN   POPULATION  IN  CALIFORNIA  AND  SELECTED   SOUTHERN   CALIFORNIA   AREAS 


DEPARTMENT     OF    WATER     RESOURCES  1959 


YEAR   I960 


YEAR   1980 


YEAR  2000 


YEAR  2020 
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I  -  L03  ANGELES  COUNTY 
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8-SAN  LUIS  0BI5P0  COUNTY 
9-KERN  COUNTY 


PROJECTED  RELATIVE  DISTRIBUTION  OF  POPULATION 
OF  NINE  SOUTHERN  CALIFORNIA  COUNTIES 


DEPARTMENT     OF    WATER     RESOURCES 


Accordingly,  a  special  study  employing  the  "concentric  theory  of 
growth"  was  undertaken  to  estimate  as  accurately  as  possible  the  population 
of  subunits  in  the  most  densely-populated  part  of  the  project  study  area, 
which  is  within  a  50-mile  radius  of  the  Los  Angeles  City  Hall.   In  the 
remainder  of  the  southern  California  area,  the  principles  underlying  this 
theory  were  also  followed.  However,  the  detailed  computations,  which  were 
utilized  in  the  Los  Angeles  area,  were  not  made  in  the  remainder  of  the  area 
as  the  available  statistics  on  population  therein  were  not  adequate  to  calcu- 
late a  pattern  based  on  the  extension  of  historical  development. 

The  concentric  theory  of  growth  is  presented  in  the  winter,  195^j 
volvme  of  Journal  of  the  American  Institute  of  Planners,  in  an  article 
entitled  "The  Tidal  Wave  of  Metropolitan  Expansion",  by  Hans  Blumenfeld. 
This  theory  states  that  the  population  increase  in  a  metropolitan  area 
progresses  in  a  wave-like  manner  from  the  center  to  the  periphery.  Each 
concentric  area  is  postulated  as  experiencing  succeeding  phases  of  relatively 
slow  growth,  sustained  rapid  growth,  gradual  leveling  off  and  then  a  slight 
decrease.  The  theory  further  states  that  futvire  density -distance-time 
relationships  can  be  predicted  if  a  historical  period  of  sufficient  length 
is  analyzed. 

Using  the  example  outlined  by  Mr.  Blumenfeld,  the  patterns  of 
changing  densities  in  the  Los  Angeles  area  were  evaluated  at  10-year  intervals 
in  the  period  of  time  from  1900  to  1950,  and  1957*  The  50-mile  radius  around 
the  Los  Angeles  City  Hall  includes  most  of  Los  Angeles  and  Orange  Counties,  and 
a  large  portion  of  coastal  San  Bernardino  and  Riverside  Counties.  That  portion 
of  Ventura  County  which  is  within  this  50-mile  radius  was  not  included,  due 
to  the  scarcity  of  detailed  historical  population  data  for  that  area. 
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Township  areas  and  census  tracts  were  divided  into  concentric 
zones,  radiating  from  the  Los  Angeles  City  Hall,  each  two  miles  wide. 
Historical  populations  in  the  townships  and  census  tracts,  obtained  from 
Bureau  of  the  Census  publications,  were  divided  into  these  concentric  zones 
by  assuming  that  equal  densities  existed  throughout  each  tract.   Bodies  of 
water  and  rugged  mountainous  lands  were  not  included  in  the  zonal  areas. 
The  resulting  historical  distribution  is  tabulated  on  Table  l8  by  distance 
zones,  together  with  the  net  habitable  area  of  each  zone.   In  this  table, 
adjustments  have  been  made  in  some  distance  zones  to  correct  for  the  effects 
of  the  limited  access  to  Los  Angeles  from  areas  isolated  therefrom  by 
mountain  ranges,  such  as  the  Antelope  Valley.  For  these  areas,  highway 
distances  were  considered  rather  than  air  distances  and  the  distances  con- 
nected with  the  effected  zorjes  were  adjusted  accordingly. 
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TABLE  18 

POPULATION  DISTRIBUTION  IN  THE  LOS  ANGELES  AREA 

BY  TWO -MILE  CONCENTRIC  ZONES  CENTERED 

ON  THE  LOS  ANGELES  CITY  HALL 


:   Net 
: habitable 
:   area 

Populat 

ion  in  thousands 

Dis- 

Years 

tance 

zone 

:  ( square 

1900  : 

1910  : 

1920  : 

1930  : 

1940  : 

1950  ': 

1957 

(miles) 

:   miles) 

0-  2 

14.62 

10.2 

31.3 

56.9 

126 

150 

197 

168 

2-  k 

34.23 

19.6 

60.1 

110 

238 

289 

380 

339 

k-   6 

49.48 

17.3 

54.2 

103 

255 

315 

405 

444 

6-  8 

79.21 

25.0 

77.4 

144 

362 

455 

626 

686 

8-10 

109.8 

28.6 

84.4 

144 

322 

415 

584 

697 

10-12 

128.6 

12.5 

34.9 

63.7 

170 

237 

4l9 

637 

12-li| 

l4l.l 

17.4 

48.8 

94.8 

206 

270 

406 

555 

lU-16 

167.8 

9.51 

26.6 

52.2 

118 

163 

272 

555 

16-18 

159.1 

7.50 

19.5 

36.8 

92.9 

122 

226 

376 

18-20 

213.8 

8.89 

16.1 

55.6 

136 

171 

277 

388 

20-22 

225.9 

7.90 

24.8 

48.1 

107 

133 

205 

278 

22 -2U 

216.7 

2.63 

7.90 

16.7 

38.6 

47.1 

72.8 

233 

24-26 

168.4 

2.65 

4.66 

8.83 

18.9 

20.4 

31.3 

205 

26-28 

207.1 

0.92 

2.39 

3.80 

6.82 

13.0 

25.7 

118 

28-30 

201.6 

8.59 

16.0 

22.5 

36.2 

40.6 

62.0 

94.1 

30-32 

189.6 

6.43 

13.2 

22.4 

44.8 

49.0 

73.4 

123 

32-3^1 

102.4 

1.36 

1.86 

2.65 

4.08 

5.41 

8.87 

20.9 

3I+-36 

105.6 

3.27 

7.85 

12.6 

20.6 

26.7 

48.3 

88.6 

36-38 

116.0 

1.03 

1.65 

2.46 

3.18 

4.22 

7.10 

14.1 

38-i^O 

117.3 

0.83 

1.47 

2.33 

2.84 

3.44 

6.98 

11.5 

i+0-42 

124.7 

2.71 

4.71 

6.82 

9.20 

12.0 

15.4 

22.3 

k2-kk 

123.6 

0.64 

1.12 

2.00 

2.25 

2.91 

5.89 

9.56 

hk-k6 

124.2 

0.53 

0.92 

1.64 

3.86 

6.90 

11.2 

16.4 

46 -1+8 

123.3 

0.45 

0.75 

1.43 

4.80 

6.19 

17.0 

20.0 

48-50 

123.6 

0.40 

0.68 

1.24 

1.43 

1.86 

3.15 

6.40 

TOTALS 

3,367.74 

196.84 

543.26  1 

,016.50  2 

,330.46  2,959.73  ^ 

t, 386.09  6,106.86 

Source  of  Data: 


I9OO-I95O  U.  S.  Bureau  of  the  Census  publications. 
1957      Planning  Commissions  of  Los  Angeles, 

Orange,  San  Bernardino,  and  Riverside 

Counties. 
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Densities  of  each  concentric  ^one   were  calculated  for  each  decade 
from  1900  to  1950,  and  for  1957-   In  addition,  ten-mile  moving  averages 
were  taken  of  the  data  and  densities  were  calculated  on  this  basis  as  shown 
on  Table  19-   The  ten-mile  moving  average  density  of  each  zone  for  each  period 
of  time  was  then  related  to  the  average  density  of  the  entire  concentric  area 
for  the  corresponding  time  period.  These  values  of  zonal  densities,  expressed 
as  percentages  of  the  total  area  density,  are  tabulated  in  Table  20,  and 
shown  on  Figures  11  and  12,  respectively,  as  a  function  of  distance  of 
concentric  zones  from  Los  Angeles  City  Hall,  by  years;  and  as  a  function  of 
time,  by  distances. 

As  these  figures  demonstrate,  population  distribution  in  the  Los 
Angeles  area  is  slowly  approaching  homogeneity,  with  the  curves  representing 
the  densities  in  later  years  trending  towards  the  100  per  cent  line,  which 
represents  uniform  density  conditions  over  the  entire  area.   This  pattern  is 
indicative  of  the  strong  tendency  for  urban  growth  to  fill  the  low  density 
areas  closer  in  to  the  center  prior  to  strengthening  the  outlying  areas 
close  to  the  periphery. 
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FIGURE    II 


TWO    MILE    CONCENTRIC    ZONE    AND   IS    IDENTIFIED 
THE      LOS    ANGELES      CITY    HALL    IN       MILES 
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HISTORICAL    RELATIVE  DISTRIBUTION    OF   POPULATION    DENSITY 

IN    THE    LOS    ANGELES    AREA    BY    DECADE 

AS    A    FUNCTION     OF    DISTANCE     ZONE 
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FIGURE    12 
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URGES 

The  relative  deasity-distance-tirae  relationships  plotted  on  Figure  11 
show  a  relative  density  decrease  in  the  inner  zones  and  corresponding  rises  in 
the  outer  areas  vith  the  passage  of  time.  As  each  of  the  inner  zones  approaches 
conditions  of  satxiration,  its  relative  density  begins  to  drop.  It  was  also 
noted  that  each  zone,  heginning  with  the  innermost,  reaches  its  peak  relative 
density  in  successive  years  in  a  rhythmic  pattern.  However,  even  though  each 
zone  followed  a  similar  trend,  the  extreme  inner  and  outer  zones  exhibited 
sharper  rates  of  chaaige  than  the  remainder  of  the  zones. 

The  conclusions  realized  through  analyses  of  Figures  11  and  12 
substantiated  the  theories  advanced  by  Mr.  Blumenfeld  for  developing  patterns 
of  future  population  distribution  in  urban  areas.  Using  these  theories  of 
metropolitan  area  population  distribution,  the  relationships  portrayed  in 
Figure  11  were  generalized  for  the  total  area  for  the  period  from  185O  to 
the  year  2020.  This  idealized  projection  of  population  distribution  is  shown 
on  Figure  13 .  Relative  densities  for  each  zone  were  taken  from  this  graph 
and  tabulated  in  Table  20,  along  with  historical  data.  These  projected 
densities  formed  the  basis  for  estimating  the  future  populations  of  subunits 
within  the  Los  Angeles  area  and,  as  such,  all  the  conclusions  derived  from 
historical  data  were  incorporated  in  their  constmiction. 

However,  prior  to  projecting  population,  it  was  necessary  to  first 
estimate  the  future  average  yearly  density.   This  was  accomplished  by  (l) 
determining  the  area's  average  density  under  the  median  population  pro- 
jection for  the  year  2020,  and  (2)  graphically  extending  the  historical 
curve  of  average  density  to  this  point  on  the  basis  of  the  area's  historical 
trend  in  average  density.   Historical  and  projected  population  densities  for 
the  Los  Angeles  area  are  tabulated  below: 
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Year 


Historical 
average  density 

in  persons 
per  square  mile 


Year 


Projected 
average  density 

in  persons 
per  square  mile 


1900 

58. U 

I960 

2,090 

1910 

161 

1970 

2,670 

1920 

302 

1980 

3,180 

1930 

692 

1990 

3,700 

19^+0 

079 

2000 

i|,100 

1950 

1,300 

2010 

^,570 

1957 

1,«10 

2020 

i^,900 

In  deriving  these  projections  of  average  density,  many  studies  of  historical 
density  patterns  were  obtained  and  reviewed.   These  studies  covered  metro- 
politan areas  from  New  York  to  San  Francisco,  as  well  as  many  southern 
California  comm\inities. 

Table  21  contains  a  tabulation  of  the  forecast  densities  of  each 
distance  zone,  obtained  by  multiplying  the  projected  average  density  by  the 
prior  projection  of  the  relative  density  of  each  zone.   Through  multiplying 
these  forecast  densities  by  the  net  habitable  area  in  each  zone,  the  pro- 
jections of  population  shovm  on  Table  22  were  obtained.   These  projections 
were  used  in  estimating  future  populations  and  water  requirements  for  the 
investigational  subiinits  within  the  50-mile  radius  around  the  Los  Angeles 
City  Hall.   The  values  for  the  distance  zones  which  were  previously  eliminated 
in  determining  10-mile  moving  averages  were  obtained  through  inspection  of  the 
characteristics  of  gro\rth  of  adjacent  zones. 
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FIGURE       13 
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TABLE  21 

PROJECTED  POPULATION  DENSITIES  OF  DISTANCE  ZONES 
IN  THE  LOS  ANGELES  AREA 


Distance :_ 

Population 

density 

in  persons  per  square  mile 

zone      : 

Years 

(miles) : 

i960 

:     1970      : 

1980      . 

1990      : 

2000      : 

2010      : 

2020 

0-  2 

8,550 

8,700 

8,650 

8,660 

9,000 

8,980 

8,960 

2-   k 

8,080 

8,590 

8,320 

8,580 

8,910 

8,920 

9,020 

k-  6 

7,600 

8,180 

8,130 

8,420 

8,600 

8,720 

8,800 

6-  8 

7,030 

7,680 

7,870 

8,190 

8,320 

8,520 

8,580 

8-10 

6,365 

7,li+0 

7,520 

7,800 

8,010 

8,210 

8,250 

10-12 

5,700 

6,600 

7,100 

7,410 

7,560 

7,850 

7,920 

12-lU 

5,000 

5,970 

6,660 

7,020 

7,110 

7,450 

7,540 

11+-16 

^275 

5,360 

6,060 

6,590 

6,660 

7,040 

7,150 

16-18 

3,5^ 

4,690 

5,440 

6,000 

6,160 

6,630 

6,710 

18-20 

2,850 

3,950 

4,800 

5,460 

5,760 

6,220 

6,220 

20-22 

2,150 

3,190 

4,100 

4,880 

5,260 

5,710 

5,720 

22- 2i^ 

1,600 

2,450 

3,390 

4,210 

4,770 

5,200 

5,280 

2k-26 

1,170 

1,840 

2,690 

3,550 

4,280 

4,690 

4,840 

26-28 

855 

1,360 

2,050 

2,920 

3,620 

4,230 

4,560 

28-30 

656 

i,o4o 

1,570 

2,300 

3,000 

3,700 

4,070 

30-32 

508 

816 

1,230 

1,830 

2,520 

3,160 

3,740 

32- 3i^ 

1+07 

650 

979 

1,470 

2,070 

2,680 

3,410 

3'+- 36 

331 

530 

800 

1,210 

1,730 

2,320 

3,080 

36-38 

277 

446 

672 

1,020 

1,480 

2,o4o 

2,800 

38-40 

238 

385 

576 

885 

1,300 

1,820 

2,700 

l*.0-l+2 

207 

339 

506 

780 

1,150 

1,670 

2,390 

k2-kk 

182 

303 

459 

706 

1,050 

1,560 

2,260 

hh-k6 

163 

275 

4l6 

659 

968 

1,460 

2,120 

kS^kd 

152 

258 

4oo 

632 

914 

1,400 

2,040 

kQ-50 

114-2 

245 

390 

624 

896 

1,380 

1,980 
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TABLE  21 

PROJECTED  POPULATION  DENSITIES  OF  DISTANCE  ZONES 
IN  THE  LOS  ANGELES  AREA 


Distance ;_ 

Population 

density 

in  persons 

per  squa 

re  mile 

zone      : 

Years 

(miles) : 

i960 

:     1970      : 

I98O      . 

1990      : 

2000      : 

2010      : 

2020 

0-  2 

8,550 

8,700 

8,650 

8,660 

9,000 

8,980 

8,960 

2-  k 

8,080 

8,590 

8,320 

8,580 

8,910 

8,920 

9,020 

U-  6 

7,600 

8,180 

8,130 

8,420 

8,600 

8,720 

8,800 

6-  8 

7,030 

7,680 

7,870 

8,190 

8,320 

8,520 

8,580 

8-10 

6,365 

7,1^ 

7,520 

7,800 

8,010 

8,210 

8,250 

10-12 

5,700 

6,600 

7,100 

7,410 

7,560 

7,850 

7,920 

12-lU 

5,000 

5,970 

6,660 

7,020 

7,110 

7,450 

7,540 

11+-16 

^275 

5,360 

6,060 

6,590 

6,660 

7,040 

7,150 

16-18 

3,5^ 

J+,690 

5,440 

6,000 

6,160 

6,630 

6,710 

18-20 

2,850 

3,950 

4,800 

5,460 

5,760 

6,220 

6,220 

20-22 

2,150 

3,190 

4,100 

4,880 

5,260 

5,710 

5,720 

22- 2U 

1,600 

2,^50 

3,390 

4,210 

4,770 

5,200 

5,280 

2k-26 

1,170 

1,840 

2,690 

3,550 

4,280 

4,690 

4,840 

26-28 

855 

1,360 

2,050 

2,920 

3,620 

4,230 

4,560 

28-30 

656 

i,o4o 

1,570 

2,300 

3,000 

3,700 

4,070 

30-32 

508 

816 

1,230 

1,830 

2,520 

3,160 

3,740 

32-3i+ 

407 

650 

979 

1,470 

2,070 

2,680 

3,410 

3i^-36 

331 

530 

800 

1,210 

1,730 

2,320 

3,080 

36-38 

277 

hk6 

672 

1,020 

1,480 

2,040 

2,800 

38-I1O 

238 

385 

576 

885 

1,300 

1,820 

2,700 

l|0-1^2 

207 

339 

506 

780 

1,150 

1,670 

2,390 

1+2-i+U 

182 

303 

459 

706 

1,050 

1,560 

2,260 

kk-k6 

163 

275 

4i6 

659 

968 

1,460 

2,120 

k6-k8 

152 

258 

400 

632 

914 

1,400 

2,040 

1+8-50 

11+2 

2^5 

390 

624 

896 

1,380 

1,980 
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TABLE  22 

PROJECTED  DISTRIBUTION  OF  POPULATION 
IN  THE  LOS  ANGELES  AREA 
BY  DISTANCE  ZONES 


Distance 

Populat 

ion  in  thousands 

zone 

Years 

(miles) 

:   I960 

:   1970 

1980  : 

1990  : 

2000 

2010 

:    2020 

0-  2 

125 

132 

122 

127 

132 

130 

131 

2-  h 

276 

29U 

285 

294 

305 

305 

309 

k-  6 

376 

405 

402 

417 

426 

432 

^35 

6-  8 

557 

608 

623 

649 

659 

675 

680 

b-lO 

699 

784 

826 

856 

880 

902 

906 

10-12 

733 

849 

913 

953 

972 

1,010 

1,020 

12-li+ 

706 

842 

940 

990 

1,000 

1,050 

1,060 

li+-l6 

717 

899 

1,020 

1,106 

1,120 

1,150 

1,200 

16-lB 

563 

746 

866 

955 

9«0 

1,050 

1,070 

18-20 

609 

844 

1,030 

1,180 

1,230 

1,330 

1,330 

20-22 

h86 

721 

926 

1,100 

1,190 

1,290 

1,290 

22-24 

3hl 

531 

735 

912 

1,030 

1,130 

I,l40 

2k-26 

197 

310 

453 

598 

721 

790 

815 

26-28 

177 

282 

425 

605 

750 

876 

944 

28-30 

132 

210 

316 

464 

605 

746 

820 

30-32 

96.3 

155 

233 

347 

478 

599 

TO9 

32-3^+ 

41.7 

66.6 

100 

150 

212 

274 

31^9 

3i^-36 

35.0 

56.0 

84.5 

12ti 

183 

245 

325 

36-38 

32.1 

51.7 

78.0 

118 

172 

237 

325 

38-i+O 

27.9 

45.2 

67.6 

104 

152 

2l4 

317 

i+O-i+2 

25.8 

42.3 

63.1 

97.3 

143 

20ti 

298 

k2-kk 

22.5 

37.4 

56.1 

87.3 

130 

193 

279 

hk-hb 

20.2 

34.2 

51.7 

01. ti 

120 

181 

263 

k6-kQ 

18.7 

31.0 

49.3 

77.9 

113 

173 

252 

iitt-50 

17.6 

30.3 

48.2 

77.1 

111 

171 

245 

TOTALS 

7,037.b 

9,006.9 

10,713.5 

I2,4('4.4 

13,818 

15,391 

16,512 
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The  curves  resulting  from  the  application  of  the  concentric  theory 
of  growth  to  the  Los  Angeles  area  portray  the  exploding  outward  growth  of 
the  Los  Angeles  metropolitan  complex,  with  the  growth  occurring  in  concentric 
waves.  The  density-distance -time  relationships  show  that  the  spectacular 
population  mushrooming  of  such  cities  as  West  Covina,  from  a  population  of 
i+,500  in  1950  to  8,100  persons  20  months  later  and  38,000  in  1957;  and 
Aneiheim,  which  increased  from  l4,600  in  1950  to  47,000  persons  in  1956; 
are  compatible  with  the  Los  Angeles  area's  past  60  years  of  growth  when 
these  cities  are  considered  as  a  part  of  the  entire  metropolitan  complex. 

As  stated,  the  future  populations  in  subunlts  outside  of  the  50- 
mile  radius  from  the  Los  Angeles  City  Hall  were  estimated  by  applying  the 
same  factors  of  varying  urban  densities,  location,  and  time  to  available 
habitable  lands.   In  these  areas  the  future  patterns  of  density  were  derived 
through  analysis  of  historical  growth  patterns  and  resulting  anticipated 
changes  therein.  To  aid  in  developing  the  distribution  of  the  county  popu- 
lation estimates,  county  and  city  planning  commissions  and  local  governmental 
and  private  organizations  were  contacted  throughout  the  investigational  area. 
The  patterns  of  relative  growth  of  subunits  in  terms  of  urban  densities  used 
were  balanced  against  the  total  county  population  derived  from  the  regional 
population  projection. 

Urban  Land  Requirements 

Residential,  commercial,  industrial,  and  municipal  demand  for  land 
historically  has  received  a  higher  priority  for  available  land  than  have 
agricultural  demands .  This  pattern  was  assumed  to  continue  throughout  the 
study  period.  The  urban  demajids  for  land  in  each  subunit  have  been  calculated 
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by  adding  to  present  urban  land  areas  the  acreage  of  land  required  for  further 
urbanization  as  determined  by  applying  projections  of  urban  densities  to  the 
projected  populations  of  each  subiinit.   Urban  densities  for  each  subunit  were 
estimated  for  present  conditions,  based  upon  present  land  use  surveys  and 
estimates  of  present  populations.  Through  analyzing  these  densities  existing 
under  various  local  conditions  and  representing  different  stages  of  develop- 
ment of  communities,  trends  in  densities  for  subiinits  outside  the  50-mile 
radius  around  the  Los  Angeles  City  Hall  were  projected.   This  was  done  by 
comparing  each  subunit  with  communities  whose  present  levels  of  development 
and  local  conditions  are  similar  to  the  anticipated  subunit  development. 

In  the  areas  estimated  to  become  the  most  densely  populated  in 
southern  California,  which  consist  of  portions  of  the  Los  Angeles  coastal 
plain,  the  density  was  estimated  to  be  about  l8  persons  per  acre  by  198O. 
This  value  may  be  compared  to  a  present  density  in  the  City  of  New  York  of 
38.5  persons  per  acre  and  in  San  Francisco  of  27.7  persons  per  acre.   Thus, 
it  may  be  noted  that  even  with  saturated  conditions,  population  densities 
in  southern  California  are  predicted  to  be  substantially  less  than  now  exist 
in  highly  developed  urban  centers. 

The  urban  demand  for  lands  in  various  areas  in  southern  California 
which  result  from  application  of  the  projected  densities  to  the  projected 
populations  are  shown  by  decades  in  Table  23. 
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Usually,  virban  demands  for  land  will  be  satisfied  first  by  the 
use  of  the  most  desirable  agricultural  lands  in  any  area.  Accordingly,  the 
lands  available  for  agricultural  usage  were  calculated  by  subtracting  the 
required  urban  acreages  from  the  total  irrigable  and  habitable  lands,  taking 
the  most  desirable  lands  first.  The  balance  of  the  irrigable  lands  were 
then  considered  as  land  available  for  use  by  agriculture. 

Economic  Development 

In  California,  as  in  other  areas,  net  in-migration,  population 
growth,  and  economic  expansion  are  interdependent.  Intermittently  in  the 
past,  the  State's  population  has  momentarily  surged  ahead  of  employment 
opportiinity.  However,  considering  the  last  50  years  as  a  whole,  California's 
population  growth  has  been  accompanied  by  a  related  increase  in  economic 
activity  and  employment.  As  a  necessary  phase  in  accurately  estimating  the 
levels  of  in-migration  to  California  and  to  aid  in  evaluating  the  reasonable- 
ness of  the  statistical  projections  of  the  State's  population,  the  probable 
future  economic  activity  in  the  State  and  southern  California  was  studied. 
These  studies  enabled  relationships  to  be  derived  between  economic  acti-vlty, 
employment,  and  population. 

Employment  was  used  as  the  primary  indicator  of  economic  activity 
for  the  following  reasons: 

(1)  Employment  data  are  more  readily  available,  cover  longer 
time  periods,  are  available  for  more  recent  dates,  and 
more  reliable  than  other  types  of  economic  data. 

(2)  Employment  data  are  more  directly  related  to  population 
data  than  other  indicators  of  economic  activity. 

(3)  Employment  data  are  not  affected  by  changes  in  the  values 
of  the  dollar. 
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All  employment  data  and  projections  presented  herein  represent 
average  employment  of  civilian  workers  for  the  indicated  year.  Hence,  these 
data  for  19^0  and  1950  differ  from  the  civilian  employment  figures  reported 
by  the  I9U0  and  195O  Census  of  Population  for  the  United  States  and  California, 
which  are  for  civilian  employment  as  of  April  1  of  those  years. 

Average  annual  employment  figures  were  used  for  the  analyses  and 
projections  because: 

(1)  Data  comparable  to  the  April  1  employment  figures  from 
the  Census  of  Population  are  not  available  for  inter - 
censal  years.   It  therefore  was  desirable  to  use  average 
annual  employment  data  for  analysis  of  trends  of  change  in 
employment  patterns  of  the  United  States  and  California 
since  1950  and  for  projections  of  these  future  employment 
patterns . 

(2)  All  population  projections  are  for  July  1  of  the  indicated 
future  years  and  projections  of  average  annual  employment 
are  preferable  for  relating  future  levels  of  population 
and  employment. 

(3)  Average  employment  for  the  year  eliminates  the  effect  of 
seasonal  variations,  which  is  especially  important  in 
California  due  to  dependence  on  manufacturing  employment 
and  agricultural  employment. 

In  developing  future  national  economic  and  employment  patterns 

to  serve  as  a  framework  for  projections  of  California's  economy,  recent 

projections  of  the  national  economy  and  industrial  employment  by  sectors  of 

the  economy  made  by  the  Stanford  Research  Institute*  and  the  University  of 

Pennsylvania**  were  obtained  and  reviewed.  These  national  projections  of 

employment  were  revised  to  place  them  on  the  same  basis  as  the  later 


*  "Production  Trends  in  the  United  States  throiigh  1975",  by 

Bonnar  Brown  and  M.  Janet  Hansen,  Stanford  Research  Institute. 
**  "Industrial  Land  and  Facilities  for  Philadelphia",  by  the 
Institute  for  Urban  Studies,  University  of  Pennsylvania. 
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national  population  studies  herein  reported  and  a  composite  projection  of 
national  employment  by  major  categories  was  developed,  based  on  the  pro- 
jections contained  in  these  two  studies.   Table  2k   shows  a  summary  of  this 
projection  to  1980>  together  with  historical  data.  Several  trends  arc  in 
evidence  in  this  table,  of  which  the  primary  ones  are  the  continued  decline 
of  agricultural  and  mining  employment  as  a  per  cent  of  total;  the  gradual 
increase,  in  per  cent  of  total,  of  manxifacturing  employment  to  a  peak  in 
1970,  and  then  a  subsequent  slight  decline;  and  the  continued  rise  in 
governmental  employment  throughout  this  period  of  time.  A  more  detailed 
tabulation  of  historical  and  projected  national  employment  is  contained  in 
Table  No.  93,  Attachment  No.  10. 


-112- 


OJ 


5 


to 

o 
si 

-p 

a 

•H 

-p 
a 

5J 


a 


•H 
> 
•H 


-P   n-l 

a  cd    1 

0)     -P      >5 

u  o  o  p> 

+5    nH     c 

Jh           ft  OJ 

s 

ft    O    0)    _ 

ON 

r-t 

1 

>^ 

O    P 

rH  a 

ft    OJ 

e  s 

_   w  __ 

a  d    1 

(D     -P      >5 

o  o  o  -p 

-P    rH      C! 

^           ft  (U 

O 

CD  tH    S    S 

t-- 

ft    O    CD 

CT\ 

r-i 

1 

>i 

O   P 

^  c; 

ft   0) 

s  s 

w 

■s  -^ '.'  " 

O    P>     >2 

o  o  o  p> 

pi    rH     G 

J-i        &  9i 

MD 

o  Cm  s  e 

U> 

ft    O    (1) 

ON 

rH 

1 

t>J 

o  pi 

r-i     C 

ft   <L) 

..  ?    '.    .. 

G   Td     1 

O   -P    >^ 

O    O    O   -P 

pi   iH    G 

fn           ft  0) 

o 

O  tH    g    6 

LPv 

ft    O    (U 

ON 

.H 

1 

>5 

O     -P 

r-t      G 

ft    (1) 

^^ 

^'    ^'       . 

O    P>    >j 

o   o   o  p> 

pi    rH      G 

^1           ft   (U 

S 

ft    O    (U 

ON 

.-H 

1 

>. 

O  -P 

rH      G 

ft    0) 

S    S 

w 

^ 

O 

4J 

CJ 

0) 

W 

•P 

C 

OJ 

i, 

o 

iH 

ft 

1 

o 

rH  VD 

c- 

CX3 

C7NVD 

LTN 

o 

CO 

ON  rH 

CO 

ON 

CM  00 

rH 

o 

J-* 

ocd 

ro 

VD 

ITN 

en 

C!N 

o 

OJ 

on 

-d- 

H 

ITN 

o 

H 

o 

oo-d- 

l^- 

s 

LTN 

t^ 

CM 

C3N 

.H 

UN 

LTN 

H 

-d- 

rH 

VD 

en 

LTNCO  J- 

CO 

ir\ 

U^ 

O 

ITN 

ON 

•N 

*> 

•N 

r\ 

^ 

•> 

»s 

•\ 

-^ 

VD 

,-A 

VD 

CM 

en 

U-N 

on 

OJ 

ro 

J- 

rH 

LfN 

ON 

ON  O 

S 

CTN 

O 

-d- 

M 

rH 

Q 

H 

rH 

00 

c- 

LTN  CO 

J- 

o 

\^ 

H  CO 

irv 

VD 

^ 

OJ 

t-^ 

o 

cvj 

m 

J- 

H 

LTN 

o 

r-{ 

-d- 

CJ 

o^ 

LfN 

OJ 

VD 

O 

VD 

en 

CO 

h-  u^ 

H 

CO 

on  LTN 

CO 

CO 

OD  CO 

LTN 

no 

CM 

rH 

H 

CVJ 

CO 

•N 

»• 

»\ 

»s 

"s 

•\ 

•\ 

J- 

CM 

CO 

UN 

LTN 

O 

LfN 

CO 

CVJ 

CM 

en  H 

-d- 

I^ 

H  CO 

h; 

VD 

U^ 

rH  CO 

ON 

o 

LfN 

en 

CO 

en 

iH 

•-{ 

CM 

CD 

• 

• 

« 

• 

• 

• 

• 

• 

CO 

r-{ 

f- 

I>- 

VD 

VD 

O 

VD 

6 

OJ 

cn 

-=)• 

rH 

LTN 

O 

J-  CO 

o 

OJ 

ir\ 

-d- 

on 

I-- 

-d- 

o 

u-\ 

CVJ 

CO 

LTN 

m-d- 

f- 

rH 

POCO 

n 

CM 

CTN 

l>-  en 

O 

on 

»s 

»■ 

•s 

»s 

•s 

- 

•\ 

»^ 

ITN 

r— 

CO 

en 

CO  VD 

LfN 

OJ 

rH 

OJ 

CM 

m 

VD 

t--  I--ON1 

en 

rH 

o  vo 

VD 

o 

novo 

■^ 

VD 

ON 

LfN  C3N 

-d- 

o 

rH 

H  VD 

C!N 

ITN 

-^ 

CJN 

^ 

CD 

r-\ 

OJ 

en 

-=J- 

LI^ 

o 

H 

!>-C\i 

-^ 

en 

O 

C3N-d- 

en 

VD 

t—  u\  ir\ 

oo 

1^- 

UA  t-- 

en 

CO 

-d- 

ONrH 

l/N 

en 

onvD 

O 

CTN 

•\ 

♦s 

*i 

VD 

U~\ 

OJ 

ro 

LTN 

LTN 

:-{ 

VD 

rH 

OJ 

OJ 

m 

LTN 

00 

ooj- 

LTN 

O 

C^NVD 

LTN 

O 

t-rH 

oo 

CM 

c^ 

D— VD 

-d- 

O 

t^oj  J-' 

-d- 

-d-' 

CM  CO 

rH 

6 

rH 

CVJ 

-d- 

-d- 

u^ 

S 

-^ 

LTN 

ON 

CO 

r-A 

t-CO 

LTN 

^ 

^ 

VD 

o 

rH 

-4- 

LTN 

rH 

[^- 

on 

O 

CNO 

O 

ON 

en  (js\ 

CM 

OJ 

•\ 

'V 

•\ 

- 

CO 

rH 

o 

H 

ONOOl 

on 

LfN 

rH 

CM 

<-i 

OJ 

-d- 

•»  (U 

0)    u 

•d  -H 

gr: 

■p  a> 

0) 

•\ 

w 

fl  tJ 

CO 

G 

^ 

G 

•H     3 

^ 

(U           -H 

■P 

O 

P>        cS 

p> 

u    ^ 

o 

•H 

a)     -pi 

O 

■p 

P> 

-p    (U    G 
U   o   i) 

pl 

-p      p> 

s 

O 

,Q 

'^  to  S 

7i 

CO 

g 

O   G   i 

ft  a  e 

5 

O    G  ly 
•H    -H     p 

pl 

CO    G    ^ 

W 

G   -H    CL) 

fed! 

<  s  s 

G 

O 

^     S 

CO 


(H-rt 

O 

LTN 
CTN 

OJ 

H      • 

O 

- 

•H 

(1)   C— 

Ch 

S   LfN 

<H 

0    CTN 

o 

g^ 

•s 

IH       -^ 

(U 

>^ 

o 

^'^ 

G  h) 
0 
•H       -^ 

O 

P>     CO 

O 

Cd   CO 

Ch 

=      G 

O 

•H 

P> 

G 

'h'pp 

1 

^^p> 

G 

^ 

to  0) 

o3 

G    fn 

ft 

•2^ 

n 

^" 

ca 

0    <M 

<D 

■H     0 

4J 

H 

cS 

,0  >> 

s 

^E 

t:! 

CO    p 

cu 

0  CO 

pl 

■d  = 

•H 

B 

G 

0 

:d 

G-— 
0  OJ 

G 

V-^ 

•H 

W 

CO 

CO  = 

CM 

CO    G 
(U    0 

(U 

G    -H 

,-t 

•H    P> 

,Q 

CO    -H 

cd 

0    Tlf 

F^ 

m  W 

d 

rH 

-P 

OJ 

id 

O 
W 

-d 

fH 

o 

(5^ 

•H 
O 

^ 

P> 
CQ 

cd 

•H 

+5 

4:3 

•H 

H 

<H 

•H 

0 

g 

1) 

to 

0 

^ 
^ 

^ 

;^ 

0 

rH 

CO 

O 

X 

H 

-p 
0 

cd 

a 

-113- 


Employment  in  California 

Data  on  historical  California  employment  by  industry  sectors  were 
compiled  frcsn  publications  of  the  California  Departments  of  Employment  and 
Industrial  Relations  and  compared  to  national  employment  in  the  respective 
categories.  These  data  are  shown  in  summary  form  in  Table  25  and  in  more 
detail  in  Table  9^j  Attachment  No.  10.  In  comparing  the  historical  trends 
in  California  employment  with  national  employment,  a  few  differences  in 
trends  of  per  cent  employment  by  category  were  observed.  In  California, 
employment  in  the  commercial  categories  of  transportation,  trade,  finance, 
and  service  employment  have  been  declining  while  increasing  nationally. 
Also,  the  manufacturing  employment  increase  in  California  has  been  consider- 
ably greater  than  the  national  increase  in  this  category. 

This  growth  in  California  manxofactviring  employment  was  emphasized 
in  a  series  of  studies  prepared  by  the  United  States  Department  of  Commerce, 
Office  of  Area  Development,  and  entitled  "Industry  Trend  Series".  These 
studies  compiled  data  on  those  subgroups  of  manufacturing  in  which  employment 
increased  at  least  30  per  cent  between  19^+7  ^nd   195'<-»  Some  106  individual 
industry  classes  were  so  identified.  For  69  of  these  same  industry  classes, 
sufficient  data  were  compiled  so  that  comparisons  could  be  made  between 
California's  and  the  nation's  growth  rates.  These  comparisons  are  shown  on 
Figure  1^  in  a  frequency  distribution  cxxrve,  which  shows,  by  the  percentage 
of  the  69  industry  classes,  the  change  in  California  employment  as  compared 
to  the  change  in  United  States  employment. 
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The  peak,  or  mediain  point,  on  the  curve  shows  that  in  one -half 
of  these  growth  industries,  California  employment  has  been  increasing  at  a 
rate  25  per  cent  faster  than  has  national  employment  in  these  industries, 
with  the  average  California  employment  increase,  as  shown  on  the  figure, 
being  55  per  cent  greater  than  national  increase.  This  historical  record 
of  manufacturing  growth  potential  in  California  was  employed  in  an  extensive 
study  of  potential  for  employment  growth  in  California  by  specific  industry- 
sectors. 

Underlying  the  employment  projections  were  all  the  assumptions 
outlined  earlier  in  this  chapter  which  influence  both  the  general  level 
of  economic  activity  and  future  trends  in  the  components  of  the  total. 
Specific  manufacturing  industries,  as  categorized  in  the  standard  industrial 
classification,  were  also  studied  with  the  probable  outlook  of  each  being 
summarized  into  an  over-all  manufacturing  group  projection.   In  certain 
indiistries,  both  in  the  commercial  and  in  the  manufacturing  categories,  the 
level  of  employment  therein  is  closely  associated  with  the  State's  population. 
In  these  groups,  the  general  trend  in  the  State's  pop\ilation  was  modified  by 
the  expected  productivity  changes  for  use  in  forecasting  employment. 

Through  analyzing  the  potential  for  growth  in  each  sector  of  the 
economy  in  conjunction  with  the  opinions  of  California  leaders  in  the  financial, 
industrial,  commercial,  and  agricultural  fields,  and  with  the  historical 
relationships  in  California  and  United  States  employment,  ratios  of  California 
to  United  States  employment  were  developed  for  1970  and  I98O.  These  ratios 
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FIGURE     14 
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are  shown  in  Table  26,   and  were  applied  to  the  projections  of  national 
employment  to  obtain  the  ajiticipated  California  employment  by  industry 
sectors  also  shown  in  Table  26.  California  employment  in  manufacturing 
is  projected  to  continue  its  historical  increase  from  about  1.2  million 
in  1958  to  over  3  million  in  19^0.  California  is  relatively  less  developed 
in  manufacturing  today  than  the  nation  but  the  growth  projected  for 
California  manufacturing  employment  will  almost  close  the  gap  between  the 
State  and  the  nation.  A  detailed  projection  of  manufacturing  employment 
by  standard  industrial  classifications  is  contained  in  Attachment  No.  10, 
Table  No.  9^. 
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California  Population  and  Employment  Projections.  The  size  of 
the  population  that  would  be  related  to  the  projected  employment  in  1970 
and  i960  was  derived  by  means  of  the  calculations  shown  in  the  following 
illustration  for  the  year  I98O: 

(1)  Projected  California  employment      11,212,000 

(2)  Adjustment  for  multiple  jobs 

(line  1  X  0.97)  10,876,000 

(3)  Civilian  labor  force 

(line  2  +  O.96)  11,329,000 

{k)     Armed  forces  in  California  250,000 

(5)  Total  labor  force 

(line  3  +  line  h)  11,579,000 

(6)  Population  over  ik   years 

(line  5  +  0.57^)  20,172,000 

(7)  Total  population 

(line  b  *  O.7205)  28,000,000 

Line  1,  projected  California  employment,  was  adjusted  in  line  2 
to  reduce  the  projected  employment  by  those  persons  working  in  two  or  more 
jobs  which  are  estimated  to  be  three  per  cent  of  the  total.  The  civilian 
labor  force,  line  3,  is  obtained  by  adding  unemployment,  projected  at  four 
per  cent  of  the  total  labor  force,  to  the  adjusted  employment  projection. 
Armed  forces  in  California  are  estimated  to  be  decreased  slightly  from 
present  levels  which  are  in  excess  of  300,000  persons.  The  population 
over  ik   years  old,  line  6,  was  obtained  by  dividing  line  5  by  the  labor 
force  participation  rate,  which  factor  relates  the  two  items.  The  rate 
used  in  this  study  was  Projection  III,  extrapolated  to  I980,  of  the  United 
States  Bureau  of  the  Census,  as  reported  in  "Current  Population  Reports, 
Labor  Force",  Series  P-50,  No.  69.  Total  population,  line  7,  was  obtained 
by  dividing  line  6  by  the  ratio  between  population  over  Ik   and  total  popu- 
lation, which  ratio  was  obtained  from  the  California  population  projection. 
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The  California  population  derived  in  the  foregoing  manner  from 

the  projection  of  employment  to  I98O  is  listed  in  the  following  tabulation, 

together  with  the  median  population  projection: 

Projected  California  Population 
Based  on  Based  on 

Year      employment  projection    demographic  analysis 

1970  21,^50,000  21,700,000 

1980  28,000,000  26,200,000 

Thus,  the  estimate  of  future  population  derived  from  the  study 

of  industrial  employment  in  California  closely  approximates  the  median 

projection  of  California's  population  to  198O.  The  employment  projections 

also  indicate  the  expected  pattern  of  the  future  economy  of  California. 

Employment  in  Southe'm  California 

The  future  employment  by  major  categories  was  projected  for  the 
nine  southern  California  counties  region  using  the  same  procedures  outlined 
for  developing  estimates  of  California's  employment.   Historical  data  on 
employment  by  sectors  of  industry  were  difficult  to  obtain  for  southern 
California,  making  it  necessary  to  use  insured  workers  data  from  the  State 
Department  of  Employment.  These  data  were  then  related  to  total  employment 
through  ratios  between  insured  workers  and  total  employment  which  were 
obtained  for  portions  of  the  southern  California  region  and  for  the  State. 
As  in  the  State  as  a  whole,  the  resulting  estimates  of  total  employment 
overstate  the  number  of  individuals  due  to  those  persons  employed  in  more 
than  one  job.  These  estimates  of  historical  employment  and  relationships 
thereof  with  total  State  employment  are  summarized  in  Table  27  and  shown  in 
detail  in  Att£w:hment  No.  10,  Table  No.  95'  The  most  striking  item  evident 
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from  Table  27  is  the  pre-eminent  position  of  this  region  regarding  manu- 
feuituring  in  the  State,  with  over  70  per  cent  of  total  California  employ- 
ment in  majiufacturing  being  located  in  southern  California. 

The  ratios  between  southern  California  and  California  employment 
by  major  categories  were  projected  to  the  year  198O  using  the  studies 
previously  described.  These  are  summarized  in  Table  28  with  more  detail 
presented  in  Attachment  No.  10,  Table  No.  95-  The  projections  reflect  the 
anticipated  dispersal  of  man\ifact\iring  activities  over  the  State  with  a 
consequent  decrease  in  the  percentage  of  manufacturing  employment  in  southern 
California.   However,  throughout  this  period,  the  Los  Angeles  Metropolitan 
Area  will  continue  as  the  dominant  industrial  center  of  California  and  the 
west.  The  numerical  change  in  employment  in  the  region  is  projected  to 
increase  from  about  3-1/^  million  in  1956  to  over  6-1/2  million  in  198O. 

Southern  California  Population  and  Employment  Projection.  The 
regional  population  that  would  be  related  to  the  projections  of  employment 
shown  in  Table  28  was  derived  by  using  the  same  procedures  and  fax;tors 
previously  reviewed  for  the  State,  except  that  armed  forces  in  the  region 
were  projected  to  be  l60,000.  The  regional  pop\ilation  derived  from  the 
projections  of  employment  approximates  that  of  the  median  population  pro- 
jection of  the  State  as  indicated  below: 

Projected  Nine  Southern  California 

Coonties  Population 

Based  on  Based  on 

Year      employment  projection    demographic  analysis 

1970  12,9ij-0,000  13,100,000 

1980        16,6^4-0,000  16,838,000 
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CHAPTER  IV.    IRRIGATED  AGRICULTURAL  DEVELOPMENT 

The  southern  California  area  has  experienced  intensive  development 
of  irrigated  agriculture  in  the  past  wherever  water  supplies  have  been  made 
available.   Because  of  favorable  climatic  conditions,  coastal  portions  of 
the  area  have  been  able  to  support  agriculture  of  a  high  income -producing 
type.  The  favorable  conditions  for  continued  growth  of  agricultural 
acreage  in  the  South  Coastal  Area  have  been  offset,  however,  by  the  recent 
extensive  encroachment  of  urban  land  use  on  agriculture,  a  condition  which 
is  expected  to  continue  in  the  future.   Inland  portions  of  the  area,  including 
western  Kern  County,  the  Upper  Salinas  Valley,  and  the  Antelope -Mo jave  Service 
Area,  have  had  more  limited  crop  adaptability. 

Forecasts  of  irrigated  acreage  in  the  southern  California  area 
have  related  localized  climatic  limitations  on  crops  to  factors  of  land 
adaptability  and  availability,  anticipated  gross  and  net  returns  by  crops, 
costs  of  water  to  the  farmer,  required  investments  and  probable  returns  on 
investments,  and  the  general  patterns  of  development  established  by  precedent 
and  environment.   Since  California's  agricultural  products  are  utilized 
throughout  the  nation,  studies  of  national  markets  and  the  State's  partici- 
pation therein  were  also  necessary. 

A  basic  assumption  in  the  studies,  as  outlined  earlier,  was  that 
the  full  costs  associated  with  delivering  water  to  each  service  area  should 
be  used  in  projecting  water  demands. 
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Procedure 


The  projections  of  irrigated  acreage  were  based  upon  an  evaluation, 
for  appropriate  subunits  of  the  investigational  area,  of  a  series  of  factors 
which  exert  major  influences  upon  activity  in  irrigated  agriculture.  These 
factors  are  listed  as  follows: 


(1 

(2 
(3 
(^ 
(5 

(6 


Availability  and  q\iality  of  Isjad,  and  consideration 
of  encroachment  by  urban  and  industrial  development. 

Crop  adaptability. 

Historical  agricultural  development  patterns. 

Markets  for  farm  products. 

Residual  income  available  to  the  farmer  for  payment 
of  water  charges  and  for  incentive  to  farm. 

The  required  investment  and  probable  return  to 
the  investment. 


(7)  Cost  of  water,  including  distribution  costs. 

(8)  Local  climatic  conditions. 

(9)  Local  water  development  organizations. 
(10)  Size  of  farm. 

The  investigational  work  included;   (l)  field  surveys  to  determine 
land  classification  and  present  land  use;  (2)  personal  contacts  with  farm 
advisors,  county  agricultural  commissioners,  office  managers  of  Agricultural 
Stabilization  and  Conservation  County  Committees  of  the  United  States 
Department  of  Agriculture,  officials  of  water  agencies  and  growers'  organi- 
zations, and  some  150  individual  farm  owners  and  operators;  (3)  compilation 
of  all  available  statistical  data  concerning  historical  acreages  and  produc- 
tion quantities,  prices  received  for  farm  products,  and  production  costs, 
including  water  costs  from  existing  sources  of  supply.  The  data  obtained 
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throvigh  the  investigational  work  were  employed  in  evaluating  the  above  factors 
and  estimating  the  future  growth  of  irrigated  acreage. 

While  the  most  important  factors  used  in  projecting  acreaiges  of 
irrigated  crops  were  the  price  or  cost  of  water,  residual  income,  and  return 
on  investment,  all  of  the  factors  enumerated  above  were  included  in  the  analyses. 

Factors  Affecting  the  Development  of  Irrigated  Agriculture 

The  factors  which  exert  major  influences  upon  activity  in  irrigated 
agriculture,  as  summarized  above,  are  discussed  in  the  following  paragraphs, 
together  with  their  effect  on  projections  of  irrigated  agriculture  in  the 
southern  California  area. 

Availability  amd  Quality  of  Land 

Land  use  in  the  nine  southern  California  counties  has  been  generally 
characterized  in  recent  years  by  a  transition  from  agricultural  to  urban  uses. 
Thus,  the  evaluation  of  land  resources  in  the  southern  California  area,  con- 
sisting of  the  detailed  field  surveys  described  in  Chapter  II,  required 
further  modifications  before  the  suitable  acreage  available  for  irrigation 
in  each  subunit  could  be  determined  for  future  conditions.  Land  areas  in 
each  subunit  available  for  irrigated  agriculture  were  determined  for  the 
period  of  analysis  by  subtracting  from  the  irrigable  acreages  obtained  by  field 
surveys  the  acreages  required  for  the  projected  populations  as  summarized  in 
Table  23  of  Chapter  III. 

As  Table  23  of  Chapter  III  indicates,  the  coastal  area  from  Ventura 
County  to  the  Mexican  Border  is  expected  to  experience  rapid  urbanization, 
with  continued  encroachment  on  presently  irrigated  lands.   In  coastal  Los 
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Angeles  Coiinty,  irrigated  agricultiiral  lands  are  expected  to  diminish  to 
about  5^000  acres  by  1970  and  to  nearly  disappear  by  about  1990.  In 
Orange  and  coastal  San  Bernardino  Counties  a  similar  occurrence  is  expected, 
but  at  a  slower  rate,  with  only  minor  acreages  remaining  by  the  turn  of  the 
century. 

In  southwestern  Riverside  and  San  Diego  Counties,  land  adaptable 
to  high  value  citrus,  avocados  and  truck  crops  appears  to  be  available  to 
the  extent  of  200,000  acres  over  and  above  the  habitable  land  areas  necessary 
to  accommodate  projected  lirban  development. 

In  Ventura  County,  urban  developments  are  expected  to  steadily 
reduce  existing  agricultural  land  areas  but  not  to  the  point  of  complete 
extinction  of  irrigated  farming.   In  Santa  Barbara  and  San  Lviis  Obispo 
Counties,  irrigable  land  areas  in  excess  of  \irban  land  requirements  were 
found  to  be  of  svifficient  magnitude  to  indicate  that  agriculture  can  expand. 
Sufficient  suitable  raw  land  is  available  in  Kern  County  to  permit  a  con- 
siderable expansion  in  both  \irban  and  agricultviral  development. 

Crop  Adaptability 

An  inventory  was  made  of  the  various  types  of  crops  adapted  to 
the  climatic  conditions  in  each  of  the  areas  studied.  Because  of  the  high 
value  of  land  and  competition  therefor  in  many  portions  of  southern  California, 
continued  existence  of  agriculture  is  dependent  upon  production  of  only  the 
highest  value  crops  adaptable  to  the  particular  area.  Therefore,  special 
emphasis  was  given  to  those  crops  in  each  locality  that  provided  the  largest 
rates  of  return  on  the  invested  capital  of  the  irrigators. 
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The  coastal  areas  of  southern  California  are  generally  adaptable 
to  high  value  crops  such  as  citrus  and  subtropical  fmtis,  nuts,  truck  crops, 
cut  flowers,  and  nursery  stock.  The  Upper  Sp.linas  Valley  Study  Unit  of  San 
Luis  Obispo  County  is  generally  adapted  to  lower  value  truck  crops,  deciduous 
fruits  and  irrigated  pasture  and  alfalfa.  The  Kern  County  Service  Area  is 
generally  adapted  to  cotton,  potatoes,  and  other  field  crops;  grapes,  melons, 
and  other  truck  crops;  deciduous  fruit;  and  in  certain  areas  of  good  air 
drainage  in  the  foothills  of  the  San  Joaquin  Valley,  citrus  fruit.   The 
Antelope -Mo jave  Service  Area  appears  to  be  limited  to  irrigated  pasture, 
alfalfa,  single -cropped  vegetables,  and  possibly  deciduous  fruit. 

Historical  Agricultural  Development  Patterns 

Over  many  years,  farmers  in  the  southern  California  area  have  grown 
a  wide  variety  of  crops,  a  number  of  which  have  been  found  to  be  particularly 
adaptable  to  local  climatic  and  soil  conditions.   As  the  result  of  many  years 
experience,  definite  cropping  patterns  have  emerged  in  the  area's  various 
subunits.  These  cropping  patterns,  however,  have  been  modified  in  recent 
years  by  the  effects  of  varying  market  conditions  and  urban  encroachment. 
Within  the  limitations  imposed  by  climate  and  soil,  the  effect  of  varying 
market  conditions,  coupled  with  economic  pressure  for  the  highest  possible 
ret\irns  on  the  use  of  land,  has  resulted  in  shifting  from  the  less  profitable 
crops  in  the  pattern  of  a  given  subunit  to  those  most  profitable.   However, 
urban  encroachment  has  resulted,  in  many  subunits,  in  the  loss  to  agriculture 
of  those  lands  with  the  most  favorable  climatic  and  soil  conditions.  This 
is  particularly  true  in  subunits  adapted  to  the  growing  of  citrus  fruits. 
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The  general  trend  in  the  southern  California  area  over  the  past 
10  years,  both  in  the  shifts  in  general  cropping  patterns  and  in  the 
direction  of  change  in  total  productive  acreage,  is  indicated  in  the 
following: 

(1)  The  10-year  period,  19I+8-I957,  has  shovm  the  following 
results  by  crop  groups. 

a.  Citrus  acreage  declined  from  269,000  acres 
to  168,000  acres;  a  loss  of  101,000  acres. 

b.  Noncitrus  friiit,  nut,  and  vine  crops  acreage 
declined  from  l8l4-,000  acres  to  130,000  acres; 
a  loss  of  5i+,000  acres. 

c.  Truck  crop  acreage  increased  from  218,000  acres 

to  229,000  acres;  a  gain  of  11,000  acres,  including 
some  nonirrigated  lands. 

d.  Field  crop  acreage  increased  from  1,206,000  acres 
to  1,U09,000  acres;  a  gain  of  20U,000  acres, 
including  both  irrigated  and  nonirrigated  lands. 

(2)  The  period  19^8-1957  has  shown  a  net  gain  in  productive 
acreage,  including  both  irrigated  and  dry  farmed  lands, 
of  60,000  acres  with  changes  in  the  counties  as  follows: 

a.  Kern  County  increased  156,000  acres. 

b.  San  Luis  Obispo  County  increased  6l,000  acres. 

c.  Riverside  County,  excluding  desert  areas, 
increased  22,000  acres. 

d.  Vent\ira  County  increased  10,000  acres. 

e.  San  Diego  County  increased  5; 000  acres. 

f.  Los  Angeles  County  decreased  107,000  acres. 

g.  Orange  County  decreased  31,000  acres. 

h.  San  Bernardino  County  decreased  3^^000  acres, 
i.  Santa  Barbara  County  decreased  22,000  acres. 
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The  land  use  surveys  reported  in  Chapter  II  identify  the  present 
cropping  patterns  in  the  more  than  100  eigriculturally  important  subunits, 
ajid  were  used  in  establishing  a  base  from  which  projections  of  trends  \inder 
assumed  future  conditions  could  be  made. 

Market  for  Farm  Products 

An  analysis  was  made  on  a  national  scale  of  the  potential  futiire 
market  for  33  basic  crops  which  have  an  important  place  in  the  agriculture 
of  the  southern  California  area.  These  crops  are: 

(1)  Citrus  and  subtropical  fruit 

a.  Navel  oranges  d.  Grapefruit 

b.  Valencia  oranges         e.  Avocados 

c.  Lemons  f.  Olives 

(2)  Deciduous  fruits,  nuts,  and  grapes 

a.  Peaches  e.  Pears  h.  Wine  grapes 

b.  Apricots  f.  Almonds  i.  Table  grapes 

c.  Pl\ims  g.  Walnuts  j.  Raisin  grapes 

d.  Apples 

(3)  Truck  crops 

a.  Lettuce  e.  Sweet  corn  i.  Artichokes 

b.  Celery  f.  Broccoli   j.  Watermelons 

c.  Lima  beans  g.  Onions  k.  Cantaloupes 

d.  Green  beans  h.  Tomatoes 

(market ) 

(U)  Field  crops 

a.  Sugar  beets    c.  Dry  beans  e.   Field  corn 

b.  Irish  potatoes  d.  Alfalfa    f.  Cotton 

Major  assumptions  employed  in  analyzing  the  long-term  national 
demand  for  these  products  are  identical  to  those  used  in  the  population 
studies,  as  presented  in  Chapter  III.   In  addition  to  these  assumptions,  it 
was  assumed  that:   (l)  future  price  relationships  will  resemble  those  of 
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1952 -1956,  and  (2)  levels  of  per  capita  consumption  of  the  various  agri- 
cultural products  will  continue  to  reflect  the  influence  of  rising  living 
standards . 

In  developing  the  market  outlook  studies,  use  was  made  of  available 
commodity  studies  of  the  University  of  California  Agricultural  Experiment 
Station  and  Agricultural  Extension  Service;  the  United  States  Department  of 
Agriculture;  California  Federal -State  Crop  and  Livestock  Reporting  Service; 
the  California  Department  of  Agriculture,  Region  II;  Bureau  of  Reclamation 
of  the  United  States  Department  of  Interior;  Sunkist  Growers  of  California; 
California  Avocado  Society;  California  Planting  Cotton  Seed  Distributors; 
Kem  County  Potato  Growers  Association;  Stanford  Research  Institute;  the 
National  Cotton  Council  of  America;  and  the  United  States  Department  of 
Commerce. 

National  consumption  of  farm  produce  was  projected  to  the  year  2020, 
based  upon  historical  data  correlating  population  and  crop  consumption.  The 
per  capita  consumption  trends  were  extended  on  conservative  bases  and  applied 
to  the  projected  population  of  the  nation  presented  in  Chapter  III.  The 
percentage  of  national  consi;miption  supplied  by  California  was  assumed  to 
change  only  slightly  from  present  levels,  with  a  few  exceptions  such  as 
cotton  ajid  Valencia  oranges.  Results  of  the  study  are  presented  in  Table  29 
and  in  Attachment  No.  11,  Table  No.  96.  The  following  tabulation  of  several 
major  crops  s\immarizes  the  study,  with  values  in  millions  of  pounds: 
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Average  1930-19^6 Average  1980-1990 


Histori; 

cal  market 

Projec 

bed  market 

for  production 

for  production 

Total 

Total 

national 

Cali- 

Southern 

national 

Cali- 

Southern 

Crop 

consumption 

fornia 

California 

consumption 

fornia 

California 

Avocados 

72 

^9 

k9 

318 

209 

209 

Potatoes 

16,539 

2,573 

l,6lk 

23,5^^9 

U,121 

3,115 

Sugar  Beets 

2i^,770 

6,839 

796 

H,15U 

12,631 

798 

Cotton  Lint 

6,776 

720 

227 

9,152 

1,920 

277 

Celery- 

1,37^ 

735 

i+Ol 

2,877 

1,779 

560 

Lemons 

922 

89i^ 

871 

2,il08 

2,221 

1,829 

Navel  Oranges 

5,369 

l,13i^ 

669 

10,570 

2,19^ 

1,001 

Peaches 

2,i+77 

1,53^^ 

37 

i^,121 

2,997 

2k 

Artichokes 

32 

32 

7 

^h 

^h 

16 

It  will  he  noted  that  the  market  for  the  California  crops  shown 
above  is  expected  to  approximately  double  in  the  next  20  to  30  years.  Because 
of  the  magnitude  of  projected  population  increases  beyond  that  time,  the  fore- 
going trends  may  be  expected  to  continue.   Based  upon  these  studies,  it  was 
concluded  that  the  markets  for  agricultural  products  that  may  be  grown  in  the 
area  would  not,  in  general,  be  a  limiting  factor  on  the  development  of 
irrigated  agricultural  acreage. 

The  outlook  for  some  of  the  more  important  crops  grown  in  southern 
California,  as  shown  in  Table  No.  96,  Attachment  No.  11,  is  discussed  in  the 
following  paragraphs  in  terms  of  California's  production: 

(1)  Lemons .   In  spite  of  the  indicated  decrease  in  the  pro- 
portion of  the  United  States  market,  from  97*^  per  cent 
in  1960-70  to  85.8  per  cent  in  2020,  annual  demand  for 
California  lemons  was  expected  to  increase  from  1,507 
million  pounds  in  I96O-7O  to  3,607  million  pounds  in  2020. 
Production  of  California  lemons  in  1957  was  1,280  million 
pounds . 

(2)  Navel  oranges.  There  is  no  competition  from  other  areas 
except  for  a  small  acreage  in  Arizona.  The  annual  United 
States  market  demajid  for  California  navels  was  projected 
as  1,389  million  po\inds  in  I96O-7O  and  3,92^  million 
pounds  in  2020.   Production  of  California  navels  in  1957 
was  1,163  million  pounds. 
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(3)  Valencia  oranges.  There  is  heavy  competition  from  Florida 
for  canned  orange  products,  but  California  Valencia  oranges 
have  had  more  appeal  and  thus  have  created  a  greater  demand 
as  fresh  fruit.  The  annual  United  States  market  demand  for 
California  Valencias  in  I96O-7O  was  projected  at  1,370 
million  pounds,  increasing  by  2020  to  U,28l  million  pounds. 
Production  of  California  Valencias  in  1957  '^s.s   1,505  million 
pounds.  The  projected  decrease  in  California's  share  of  the 
Valencia  market  is  based  on  the  anticipated  heavy  loss  of 
acreage  to  urban  growth  in  the  southern  California  area, 
which  has  88  per  cent  of  the  State's  Valencia  acreage. 

(4)  Avocados.  The  United  States  annual  market  demand  for 
California  production  in  196O-7O  was  estimated  at  93.9 
million  pounds,  and  was  projected  at  491>5  million  pounds 
in  2020.  Production  in  1958  in  California  amounted  to 

8^4-  million  pounds. 

(5)  Lettuce.   Lettuce,  one  of  the  foremost  truck  crops  in 
terms  of  production,  experienced  a  1957  California 
production  of  2,052  million  pounds.  California's  anniial 
production  in  196O-7O  was  projected  at  2,52^  million 
pounds . 

(6)  Cotton  lint.   California  was  expected  to  continue  to  supply 
a  large  share  of  the  United  States  market,  with  annual  pro- 
duction in  California  in  196O-7O  forecast  at  936  million 
pounds,  up  from  the  present  production  of  768.5  million 
pounds.  The  projected  increase  in  per  cent  of  the  nation's 
production,  from  11  per  cent  at  present  to  29  per  cent  in 
2020  was  based  on  the  State's  ability  to  produce  cotton 
more  efficiently  than  most  other  producing  sections.   With 
projected  United  States  population  growth,  it  was  estimated 
that  cotton  will  cease  to  be  in  surplus. 

(7)  Alfalfa.  California  annual  production  during  the  I96O-7O 
decade  was  projected  at  lU,062  million  pounds,  up  from 
present  production  of  10,880  million  pounds. 

(8)  Sugar  beets.   The  annual  United  States  market  for 
California  production  in  the  I96O-7O  decade  is  expected 
to  be  9^092  million  pounds.   By  2020,  this  market  was 
estimated  to  grow  to  19,106  million  pounds,  compared  to 
California's  present  production  of  8,682  million  pounds. 
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Computation  of  Residual  Income 

When  farm  production  costs,  other  than  water  charges,  are  deducted 
from  gross  crop  returns,  the  remainder,  or  residual  income,  represents  (l) 
the  amount  available  for  payment  of  water  charges  and  (2)  an  incentive  to 
the  farmer  to  compensate  for  the  risks  inherent  in  developing  new  lands  and 
continuing  operations.   It  will  be  recognized,  other  conditions  being  equal, 
that  as  water  costs  to  the  farmer  increase  the  incentive  to  farm  decreases. 
A  reduction  of  the  incentive  below  a  certain  point  will  result  in  cessation 
of  production  of  the  crop  considered. 

Estimates  were  made  of  residual  income  for  the  various  crops  under 
consideration.  A  farm  budget  case  study  was  made  for  each  important  agri- 
cultural subunit  in  the  Counties  of  San  Luis  Obispo,  Santa  Barbara,  Vent\ira, 
and  Orange,  and  for  Riverside,  San  Bernardino  and  Los  Angeles  Counties, 
excluding  desert  areas.   Information  was  obtained  on  actual  current  costs 
of  production,  yields,  prices  received  by  farmers,  unit  use  of  water,  peak 
irrigation  months,  irrigation  systems,  farm  investments,  farm  development 
costs,  size  of  farm,  influence  of  climatological  factors,  markets  for  crops, 
farm  family  living  expenses,  etc.   (Farm  family  living  expenses  include  such 
items  as  housing,  food,  clothing,  insurance,  medical,  and  personal  automobile 
expenses. ) 

For  subunits  in  the  Kem  County  Service  Area,  coastal  San  Diego 
County,  and  the  Antelope-Mojave  Service  Area,  the  principal  source  of  data 
for  residual  income  determinations  was  the  University  of  California  Agri- 
cultural Extension  Service. 
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Residual  income  estimates  for  each  significant  crop  and  livestock 
enteirprise  within  the  agricultiirally  important  subxinits  were  arrived  at  by 
a  generalization  of  the  data  obtained  through  the  case  study  and  Extension 
Service  methods.  The  generalization  was  made  to  eliminate  yield  and  cost  of 
production  factors  peculiar  to  the  specific  case  itself  and  resulted  in  values 
applicable  to  the  entire  subunit  under  consideration.  Further  modifications 
were  instituted  to  account  for  variations  in  yields  and  costs  due  to  differ- 
ences in  land  classification  and  climate  within  the  subunit. 

Crop  yields,  after  having  been  generalized  for  the  subunit,  were 
then  compared  with  information  regarding  yields  obtained  from  County  Agri- 
cultural Commissioner  Reports,  County  Agricultural  Extension  Services,  the 
California  Citrus  League  and  the  Calavo  Growers  of  California,   The  yields 
finally  selected  for  each  crop  were  chosen  to  be  consistent  with  yields 
normally  attainable  by  economically  successful  growers  in  the  subunit.  This 
basis  for  selecting  crop  yields  was  used  because  economic  analysis  demands 
that  reasonable  farm  management  be  practiced  and  that  economical  production 
methods  be  used.  This,  for  all  practical  purposes,  limited  yield  considera- 
tions only  to  farms  and  farmers  that  have  been  economically  successful. 

Price-Cost  Base.   A  further  modification  made  to  the  data  was  the 
conversion  of  price  and  cost  factors  to  a  1952-56  price-cost  base.  This 
base  was  adopted  because  it  was  believed  that  it  reflected  a  relationship 
between  farm  income  and  costs  that  is  expected  to  continue  in  the  future, 
even  though  there  is  current  evidence  of  a  price-cost  squeeze.  The  conversion 
to  the  1952-56  base  was  accomplished  by  utilizing  The  United  States  Department 
of  Agriculture  index  of  prices  paid  (1910-191^  average  =  100).   Prices  received 
by  farmers  were  computed  as  local  F.O.B.  prices  less  packing  house  charges,  and 
were  then  converted  to  the  1952-56  base  as  noted  above. 
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This  basis  for  prices  paid  and  received  is  believed  valid  because 
margins  between  agricultural  income  and  production  costs  tend  to  remain 
relatively  the  same  despite  trends  in  production,  prices  and  technological 
advances. 

In  enterprises  as  competitive  as  the  agricultural  industry, 
profits  tend  to  stay  very  close  to  the  break-even  point.   V/hen  profit 
margins  increase,  due  to  a  widening  gap  between  income  and  costs  caused 
by  technological  advance  or  other  factors,  new  producers  are  induced  into 
production.  New  producers  increase  the  total  supply  in  relation  to  demand 
and  thus  prices  and  profit  margins  are  forced  downward.   On  the  other  hand, 
when  costs  exceed  revenues,  enough  producers  are  forced  out  of  production  to 
decrease  the  supply  to  a  point  where  supply  and  demand  relationships  raise 
prices  to  a  profitable  level. 

Technological  advance  does  little  to  increase  farmers'  net  returns. 
This  is  illustrated  by  the  fact  that  there  have  been  marked  technological 
advances  during  the  past  decade,  while  farmers'  returns  have  generally  been 
declining.   Economic  conditions,  on  the  other  hand,  have  much  more  effect 
on  agriculture.   Ultimately,  supply  and  demand  factors  dictate  fanners' 
returns.   Because  of  the  high  degree  of  competition  in  agriculture,  supply 
and  demand  conditions,  over  the  long  term,  keep  profitability  at  a  relatively 
low  level.   Inflationary  trends  and  artificial  restrictive  conditions,  such 
as  price  controls,  often  disrupt  the  forces  of  supply  and  demand,  but  in 
agriculture  have  only  temporary  effects. 

The  "price-cost  squeeze",  as  evidenced  in  the  past  few  years,  is 
due  to  oversupply  conditions  relative  to  demand  for  tne  products.   It  is 
no  new  phenomenon  since  it  has  occurred  several  times  in  the  past.   Major 
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price-cost  squeezes  were  in  effect  in  1921-25,  1930-35^  and  1938-i+2.  These 
squeezes  will  no  doubt  appear  from  time  to  time  in  the  futiore,  as  long  as 
agriculture  remains  in  its  present  character. 

Over  the  long  term,  the  spread  between  gross  returns  and  costs  of 
production  will  tend  to  be  small.   In  summary,  the  price-cost  squeeze  and 
returns  to  farmers  were  considered  in  determining  the  base  period  for  measuring 
prices  and  costs,  but  was  not  given  any  further  weight  after  the  base  period 
was  selected.   The  period  used  in  the  analysis,  1952-56,  is  one  of  relatively 
stable  prices  paid  for  factors  of  production,  and  of  declining  prices  re- 
ceived for  agricultural  produce.  Thus,  the  use  of  this  period  as  a  base 
tends  toward  conservatism  in  forecasts  of  future  conditions  and  therefore 
minimizes  overstatement  of  demands  for  irrigation  water. 

Residual  Income.   The  residual  incomes,  available  for  water  pay- 
ments and  incentive  to  farm,  are  presented  for  the  service  areas  in  Attach- 
ment Wo.  12,  Tables  97  through  105,  which  show  for  each  service  area  the 
derivation  of  unit  residual  income  by  crops.  Illustrative  of  the  results 
of  the  studies  of  residual  income  for  payment  of  water  charges  and  for 
incentive  to  farm  are  the  ranges  in  residual  incomes  for  several  crops  shown 
in  the  following  tabulation: 

Range  of  values 
of  residual  income 
Crop  per  acre -foot 

Avocados  $39  -  l62 

Navel  Oranges  15  -  96 

Lemons  96  -  l88 

Walnuts  50  -  155 

Table  Grapes  27  -  36 

Lettuce  33  -  106 

Celei-y  59  -  7^ 

Melons  28  -  102 

Diy  Onions  h-Q  -   1^2 

Cotton  15  -  39 

Alfalfa  2  -  lU 

Sugar  Beets  7  -  60 

Dry  Lima  Beans  17  -  39 
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.he  range  in  values  for  residual  income  shown  for  each  crop  reflects  differ- 
ences between  subunits  in  yield,  land  development  costs,  prices  received, 
and  other  variables  associated  with  farming. 

Rate  of  Return  on  Investment 

In  all  enterprises  involving  the  use  of  capital,  the  return  to 
capital  invested,  compared  to  the  risks  involved,  is  one  of  the  most  sig- 
nificant factors  governing  investments  in  those  enterprises.   As  this 
principal  applies  to  agricultural  operations  as  well  as  to  other  business 
enterprises,  determination  of  the  rate  of  return  to  capital  invested  in 
farms  in  each  subunit  was  a  very  important  step  in  estimating  the  rapidity 
of  development. 

The  rate  of  return  on  capital  invested  is  the  ratio  between  net 
profits  and  the  farraer's  equity  in  the  faiTn.   IJet  profits  were  calculated 
by  adding  the  management  charge  to  the  resid'ual  income  previously  detennined 
and  subtracting  the  estimated  costs  of  project  water.   Management  charges 
were  not  included  as  costs  in  determining  the  net  profits  because  they  are 
not  generally  a  cash  cost  chargeable  to  the  farming  operation  in  the  southern 
California  area.   In  all  nine  counties  of  the  area,  farms  are  preponderantly 
owner -operated  or  tenant -operated,  and  there  are  only  an  insignificant 
number  of  manager -operated  farms.   Table  30  summarizes  the  operation  of 
farms  in  the  southern  California  area  as  derived  from  the  195^+  United  States 
Census  of  Agriculture. 


-139- 


TABLE  30 

FAEMS  BY  TYPE  OF  OPERATOR  IN  THE 
SOUTHERN  CALIFORNIA  AREA 


Oimers 

and 

Owners 

and 

tenants 

Managers 

tenant 

s 

Managers 

Per 

Per 

:  Per 

Per 

County- 

cent 

cent 

:cent 

cent 

Number : 

of 

Number 

of 

Acres 

:  of 

Acres  : 

of 

total 

total 

: total 

total 

Kern 

2,265 

98 

U8 

2 

2,691,000 

8i+ 

510,000 

16 

San  Luis  Obispo 

1,808 

98 

ko 

2 

1,204,000 

80 

308,000 

20 

Santa  Barbara 

1,319 

96 

55 

k 

73i+,000 

69 

323,000 

31 

Ventura 

1,7^9 

9h 

107 

6 

320,000 

66 

165,000 

3^+ 

Los  Angeles 

8,071 

98 

183 

2 

610,000 

82 

133,000 

18 

Orange 

h,530 

99 

63 

1 

325,000 

73 

119,000 

27 

Riverside 

h,73& 

97 

168 

3 

6if7,000 

77 

197,000 

23 

San  Bernardino 

5,365 

98 

110 

2 

1,5^+5,000 

97 

55,000 

3 

San  Diego 

6,375 

98 

103 

2 

761,000 

77 

232,000 

23 

TOTAL  OR 

AVERAGE 

37,220 

98 

877 

2 

8,837,000 

81 

2,0U2,000 

9 

Note:   Source  of  Data:   195^  Census  of  Agriculture,  United  States 

Department  of  Commerce. 


The  risks  involved  in  any  particular  farming  operation  influence 
the  required  rate  of  return  to  capital.  The  principal  sources  of  much  of  the 
long-term  capital  for  purchase  of  raw  or  developed  land  are  banks  and  insvirance 
companies.  However,  where  climatic  or  soil  conditions  make  the  probability 
of  uniformly  successful  crop  yields  small,  or  where  there  is  only  a  limited 
supply  of  water  available,  many  agencies  will  not  make  loans  to  farmers.  Thus, 
in  these  areas  of  higher  risks,  farmers  must  obtain  the  necessary  capital  from 
noninstitutional  lenders,  which  usually  results  in  higher  interest  costs  and 
thus  a  need  for  higher  rates  of  return. 
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In  regard  to  the  availability  of  capital  at  low  interest  rates  in 
areas  to  receive  project  v/ater;  surveys  of  opinion  indicated  that  capital 
from  banks  and  insurance  companies  would  be  available  when  project  water 
was  ready  for  delivery  in  sufficient  amounts  to  support  the  rate  of  growth 
as  projected. 

The  return  on  farmers'  equity  capital  required  to  provide  an 
adequate  incentive  to  farm  is  a  function  of  both  the  amount  of  capital  needed 
and  the  element  of  risk  involved  in  the  agricultural  enterprise.   These  returns 
were  estimated  for  the  major  crops  in  each  area  under  project  water  conditions 
and  costs  and  are  shovn  in  detail  in  Attachment  No.  13;  Tables  106  through 
111;  and  are  summarized  in  Table  31-   These  rates  of  return  appear  to  be 
adequate  to  stimulate  the  investment  of  capital  in  the  development  of  raw 
land  to  irrigation  at  the  rates  projected  in  the  study. 
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TABLE  31 
RETURNS  TO  CAPITAL  INVESTMENT  BY  IRRIGATED  CROPS 


:          Crop 

:      Equity        : 

Gross      : 

Total      : 

Return  to 

capital 

Area 

:          type 

•.investment^: 

income   : 

costs^   : 

Per  acre   : 

Per  cent 

San  Luis 

Deciduous 

Obispo 

Fruit s^ 

$     983 

$     517 

$     328 

$189 

19.2 

Service 

Truck  Crops 

1,525 

1,875 

1,591+ 

281 

18.5 

Area 

Field  Crops 
Weighted 

698 

370 

29U 

76 

10.9 

Average 

1,255 

1,257 

1,028 

229 

18.5 

Santa  Barbara 

Citrus  and 

Service 

Avocados 

2,025 

1,376 

1,009 

367 

18.1 

Area 

Deciduous 

Fruits^ 

910 

32k 

320 

20l+ 

22.1+ 

Truck  Crops 

1,605 

1,730 

1,533 

197 

12.3 

Flowers 

1,800 

2,950 

2,379 

571 

31.7 

Field  Crops 

3hl 

287 

231 

56 

10.3 

Weighted 

Average 

1,535 

1M5 

1,184 

2lil 

15.7 

Ventura 

Citrus  and 

County 

Avocados 

2,025 

1,282 

l,0i+8 

231+ 

11.5 

Service 

Dec  iduous 

Area 

Fruit sc 

1,350 

502 

i+03 

99 

7.3 

Truck  Crops 

1,860 

1,195 

976 

219 

11.8 

Flowers 

1,800 

2,950 

2,533 

1+17 

23.2 

Field  Crops 

975 

316 

270 

k6 

h.l 

Weighted 

Average 

1,797 

1,05^^ 

861 

193 

10.7 

Coastal 

Citrus  and 

Riverside 

Avocados 

1,725 

1,156 

852 

3o4 

17.6 

County 

Truck  Crops 
Weighted 

1,150 

l,li+8 

996 

152 

13.2 

Average 

1,288 

1,150 

968 

187 

1I+.5 

Coastal 

Citrxis  and 

San  Diego 

Avocados 

1,500 

1,071+ 

Ihi 

333 

22.2 

County 

Deciduous 

FruitsC 

1,200 

925 

714-7 

178 

14.8 

Truck  Crops 

1,220 

1,501 

1,252 

2I+9 

20.1+ 

Flowers 

1,800 

2,950 

2,533 

U17 

23.2 

Weighted 

Average 

l^i+00 

1,2^7 

9hk 

303 

21.6 
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RETURNS  TO  CAPITAL   INVESTKENT  BY   IRRIGATED  CROPS 

(continued) 


:    Crop 

:   Ea 

uity   : 

Gross   : 

;  Total   : 

Return  to 

capital 

Ajrea 

:    type 

linvestment^-: 

income  : 

Gosts^  ; 

Per  acre  : 

Per  cent 

Kern  County- 

Citrus 

$ 

773 

$ 

670 

$  576 

$  9*^ 

12.2 

Service 

Dec  iduous 

iftjrea 

Fruitsc 

599 

597 

I1UI+ 

153 

25.5 

Truck  Cro-DS 

362 

631 

500 

131 

36.3 

Alfalfa  and 

Pasture 

37^ 

203 

191 

12 

3.1 

Field  Crops 

315 

300 

22b 

72 

22.8 

Weighted 

Average 

395 

i+02 

3li+ 

88 

22.3 

Computed  as  50  per  cent  of  total  average  investment  in  Kern  County 

and  75  per  cent  of  total  average  investment  in  all  other  areas. 

Excluding  management  charge  and  all  noncash  costs  except 

depreciation. 

Includes  nuts  and  grapes. 
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Fluctuation  in  the  rate  of  return  to  capital  investment  by  individual 
crops  was  considerable.  The  greatest  variations  were  estimated  in  the  Kern 
County  Service  A;rea's  crops  of  potatoes,  cotton,  table  grapes,  and  melons 
because  of  the  greater  economic  effects  of  differences  in  land  class  in  this 
area  than  in  other  areas.  Other  crops  showing  considerable  fluctuation  in 
returns  to  capital  invested  are  bell  peppers  and  walnuts.  The  range  of  returns 
for  several  crops  in  the  southern  California  area  are  indicated  in  the  follow- 
ing tabulation: 

Range  of  return  to 
capital  investment 
Crop  in  per  cent 


Avocados 

Ik   -  26 

Navel  Oranges 

8-17 

Valencia  Oranges 

6-10 

Lemons 

13  -  23 

Walnuts 

7  -  23 

Table  Grapes 

9-24 

Bell  Peppers 

15  -  37 

Lettuce 

7  -  23 

Celery 

20  -  25 

Melons 

19  -  36 

Potatoes 

3  -  45 

Cotton 

16  -  27 

Alfalfa  Seed 

3  -  7 

Siogar  Beets 

8  -  17 

Dry  Lima  Beans 

5  -  16 

Cost  of  Water  to  the  Farmer 

As  has  been  stated,  the  cost  of  water  at  the  main  aqueduct  was 
assumed  to  reflect  repayment  with  interest  of  all  costs  associated  with 
delivering  water  to  the  service  area  under  consideration.   It  was  further 
assumed  that  this  estimated  cost  would  be  based  on  the  alternative  route 
from  which  water  service  would  be  provided  at  the  least  cost  to  the  area  under 
consideration.  Variations  in  these  assumed  conditions  would  probably  result 
in  varying  levels  of  agricultural  development,  as  discussed  in  Chapter  VI. 
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The  residual  income  for  payment  of  water  charges  and  for  farming 
incentive,  for  each  crop  type  projected  in  each  study  unit,  was  compared  to 
estimates  of  the  cost  of  water  to  the  farmer.  These  estimates  of  water  costs 
included  not  only  the  assumed  price  of  northern  California  water  at  the  main 
aqueduct  but  also  costs  of  conveyance  and  distribution  facilities  required 
to  deliver  water  to  the  farmer's  headgate. 

Full  recognition  of  water  pricing  policies  of  existing  water 
supply  organizations  was  taken  with  respect  to  the  influence  of  these  policies 
on  agricultural  development.  For  example,  it  was  assumed  that  the  present 
water  pricing  policy  of  the  Metropolitan  Water  District  would  prevail  in  the 
future.  The  annual  cost  of  Colorado  River  water  to  the  District,  reflected 
in  debt  service  on  its  outstanding  bonds  plus  operation  and  maintenance  costs, 
are  recovered  in  large  part  by  ad  valorem  taxes  on  all  lands  and  improvements 
within  the  District.  A  nominal  sale  price  for  water,  approximating  operation 
and  maintenance  costs,  is  charged  on  all  water  sold  to  member  agencies  of  the 
District. 

From  studies  of  factors  of  residual  income  and  return  on  investment, 
it  was  found  that  in  the  coastal  portions  of  San  Diego,  Riverside,  and  San 
Bernardino  Counties,  Orange  and  Ventura  Counties,  and  in  south  coastal  Santa 
Barbara  County,  residual  income  for  the  relatively  high  value  crops  pro- 
jected for  these  areas  was  sufficiently  large  to  justify  the  conclusion  that 
irrigated  agricultural  development  would  not  be  limited  by  the  cost  of  water 
to  the  farmer.   In  northern  Santa  Barbara  and  San  Lxils  Obispo  Counties,  it 
was  found  that  residual  income  from  some  of  the  climatically  adapted  crops, 
which  could  only  be  grown  on  a  small  proportion  of  the  total  acreage,  would 
exceed  estimated  water  costs  by  an  amoxmt  which  would  yield  adequate  rates  of 
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return.  However,  for  substantial  acreages  of  land,  residual  income  from 
adaptable  crops  indicated  that  cost  of  water  to  the  farmer  would  be  a 
limiting  factor  on  the  development  of  irrigated  sigriculture  on  these  Isinds. 
In  Kern  County,  very  large  acreages  of  irrigable  land  are  available  on  which 
the  costs  of  project  water  would  not  be  excessive  ajid  there  would  be  a  suf- 
ficient incentive  to  farm. 

It  was  found  that,  under  the  water  price  assumptions  employed, 
climatically  adapted  crops  in  the  Antelope-Mojave  Service  Area  would  yield 
little  or  no  farming  incentive;  hence  there  would  be  no  growth  in  irrigated 
agriculture  even  with  availability  of  northern  California  water.  It  was  further 
found  that  in  this  area  gro\md  water  tables  are  declining  rapidly  with  result- 
ing increases  in  local  water  costs.  Primarily  due  to  these  increasing  water 
costs,  progressive  reductions  of  irrigated  acresiges  were  projected  for  this 
area. 

Local  Organizations  for  Water  Development 

An  important  factor  in  the  rate  of  increase  in  irrigation  is  the 
existence  of  local  distribution  works  and/or  a  political  entity  to  implement 
water  importation  and  distribution.  It  will  be  recognized  that  in  areas 
where  an  aggressive  water  district  or  agency  is  already  operating  and  a 
pattern  of  water  development  has  been  established,  included  and  adjacent 
areas  adaptable  to  profitable  farming  operations  will  readily  develop.  On 
the  other  hand,  in  areas  where  such  an  organization  is  not  in  evidence,  develop- 
ment of  potentially  profitable  irrigated  agriculture  may  experience  delay  both 
in  getting  started  and  in  reaching  full  development  because  of  the  time-consum- 
ing process  of  district  planning  and  formation  followed  by  the  planning,  design 
and  construction  of  a  distribution  system. 
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studies  were  made  in  each  subunit  to  evaluate  the  general  level 
of  such  organizational  eind  institutional  development  and  to  relate  it  to 
projections  of  irrigated  agriculture.  Data  were  collected  on  existing 
organized  water  agencies  with  respect  to  organization,  operation,  financial 
condition  of  the  agency,  assessed  valuation  of  the  aigency's  territory, 
bonded  indebtedness  and  financing  capacity,  policies  of  the  agency  regarding 
water  pricing,  planned  additions  to  its  distribution  works,  annexations,  and 
types  of  water  contracts  or  water  rights  held  by  the  agency.  The  general 
historical  pattern  of  development  in  the  district  area  was  studied  to  sei^e 
as  a  guide  in  estimating  future  development  where  district  officials  were 
unable  to  predict  futixre  policies.  In  areas  lacking  local  organization, 
attempts  were  made  thro\jgh  conversation  with  local  residents  to  assess  the 
possibilities  for  future  organization. 

The  coastal  areas  of  Los  Angeles,  Orange,  San  Bernardino,  Riverside 
and  Sam  Diego  Counties  are  in  general  intensively  organized  in  numerous 
public  and  private  water  service  agencies,  many  of  which  are  member  agencies 
of  The  Metropolitan  Water  District  of  Southern  California. 

Ventura  County  and  Santa  Barbara  County  have  established  water 
organizations  throughout  most  of  their  areas,  and  in  view  of  current  activity 
may  be  expected  to  experience  minimum  delay  in  contracting  for  imported 
water. 

San  L\iis  Obispo  County  is  organized  in  a  county-wide  water  district, 
and  is  presently  concerned  with  planning  of  fiirther  local  water  supply  develop- 
ments. It  is  considered  that  development  of  irrigated  acreage  in  this  county 
will  be  limited  more  by  considerations  of  water  cost  than  by  organizational 
aspects. 
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There  are  several  water  districts  in  existence  or  in  the  process  of 
formation  in  the  western  and  southern  portions  of  Kern  County  covering  large 
areas  of  irrigable  lands.  These  include  the  Semitropic,  the  Wheeler  Ridge- 
Maricopa,  and  the  Rosedale-Rio  Bravo  Water  Storaige  Districts,  which  were 
recently  formed  for  the  express  purpose  of  contracting  for  imported  water. 
At  present  there  is  no  organized  water  service  agency  to  act  for  the  Antelope 
Plain  area  in  southwestern  Kern  County.  This  extensive  area  contains  some  of 
the  best  lands  in  Kern  County,  and  has  one  of  the  highest  ratios  of  residual 
income  to  water  cost  in  the  Kern  County  Service  Area.   However,  a  substantial 
portion  of  the  Antelope  Plain  is  held  by  large  corporate  owners  whose  unwill- 
ingness to  sell  their  land  has  been  strongly  declared,  and  whose  intention  of 
investing  in  distribution  systems  and  either  actively  participating  in  a 
farming  enterprise  or  leasing  to  others  is  unknown.  Considering  all  the 
factors  involved  in  this  area,  it  was  estimated  that  there  would  be  only 
moderate  delay  in  orgaxiizing  and  contracting  for  water  and  developing  distri- 
bution facilities  therein. 

While  other  factors  inhibit  the  growth  of  irrigation  in  the  Antelope - 
Mojave  and  Whitewater -Coachella  Service  Areas,  the  lack  of  suitable  water 
districts  does  not.   In  addition  to  the  existing  agencies  in  these  areas, 
two  new  agencies  in  the  Antelope-Mojave  Service  Area  were  recently  approved 
by  the  legislature,  which  may  act  to  expedite  the  taking  of  project  water 
therein. 
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Size  of  Farm 

The  factor  of  size  of  farm  operation  was  important  in  the  calcu- 
lations leading  to  determinations  of  residual  income.  Selection  of  farm 
size  in  each  important  crop  category  was  made  through  using  data  collected 
in  field  surveys  and  after  interviews  with  county  farm  advisors  and  officials 
of  County  Agricultural  Stabilization  and  Conservation  Committees.   These 
estimates  of  farm  sizes,  shown  in  Table  32  by  crops,  vary  from  ten  acres 
for  avocados  and  strawberries  in  coastal  Los  Angeles  and  Orange  Counties  and 
for  strawberries  in  San  Lviis  Obispo  and  Ventura  Counties,  to  2^+0  acres  for 
hay  and  grain  farms  in  Kern  and  San  Luis  Obispo  Counties. 

In  projecting  the  development  of  citrus  and  other  subtropical 
fruits  in  the  southern  California  area,  the  size  of  holding  was  influenced 
by  the  ability  of  these  crops  to  fit  into  suburban  or  agricultural -residential 
living.   The  smallest  of  this  type  of  farm  analyzed  in  the  study  was  the  ten- 
acre  avocado  orchard  indicated  for  coastal  Los  Angeles  and  Orange  Counties. 
The  very  small  farm  is  recognized  as  furnishing  only  a  part  of  the  total 
income  of  the  operator.  Ability  to  pay  for  water  for  this  size  of  farm  is 
secondary  to  providing  a  residence  for  tue  operator. 
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Projection  of  Irrigated  Acreage 

The  projection  of  acreage  in  irrigated  agriculture  for  each  subunit 
consisted  of  the  following  progressive  steps: 

(1)  Determination  of  the  extent  and  character  of  lands 
adapted  to  irrigated  agriculture. 

(2)  Compilation  of  a  list  of  crops  adaptable  to  the  land 
classes  and  climate  of  the  area. 

(3)  Tentative  projections  of  cropping  patterns  based  on 
studies  of  present  and  historical  cropping  patterns. 

(^)  Upper  limits  of  acreages  by  crops  estimated  through 
using  results  of  studies  of  the  market  demand  for 
products  of  irrigated  agriculture  of  the  types  employed  in 
the  projected  crop  pattern. 

(5)  Using  tentative  projections  of  cropping  patterns, 
computation  of  residual  income  available  for  payment 
of  water  charges  and  incentive  to  farm  for  each  crop 
in  pattern. 

(6)  Estimation  of  net  revenues  and  anticipated  net  return  to 
the  investment  in  the  farm  for  each  crop,  with  those 
crops  and  lands  in  the  tentative  projection  that  did  not 
produce  sufficient  returns  to  compensate  for  the  risks 
involved  being  eliminated. 

(7)  Final  selection  of  the  land  areas  and  cropping  patterns 
that  will  provide  sufficient  return  (or  incentive)  to 
justify  the  necessary  investment  and  compensate  for  the 
risks  involved. 

(8)  The  rate  of  chamge  in  irrigated  agriculture  from  present 
levels  to  the  projected  levels  of  development  made, 
based  on  studies  of  existing  and  planned  local  organi- 
zational structures  and  policies  and  general  pattern 

of  water  development,  with  principal  weight  given  to  the 
magnitude  of  the  farming  incentive,  or  the  return  to 
invested  capital. 

The  last  five  foregoing  steps  comprise  a  process  of  progressive  modification 
of  the  originally  selected  rough  pattern  of  irrigated  acreage,  eliminating 
otherwise  suitable  acreages  upon  which  incentive  to  faim  would  not  be  suf- 
ficiently large  to  stimiilate  developnent. 
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Based  upon  this  procedure,  forecasts  of  areas  of  development  in 
irrigated  agriculture  were  prepared  for  each  subunit  by  decades  from  196O  to 
2020.   The  results  of  the  studies  are  simmarized  in  Table  33  and  Figure  15, 
"Projected  Areas  of  Irrigated  Crops  in  Southern  California  Area",  and  are 
listed  in  detail  in  Attachment  No.  lU,  Tables  112  through  125. 

It  is  believed  that  through  careful  application  of  the  foregoing 
procedures,  the  intangible  factor  of  willingness  to  pay  has  been  properly 
evaluated  for  where  there  was  (a)  expressed  resistance  to  payment  of 
estimated  water  costs,  or  (b)  no  local  activity  to  form  organizations  or 
districts  to  take  water,  or  (c )  an  alternative  source  of  water  supply 
available  at  less  cost,  then  the  estimated  water  deliveries  in  the  area 
were  delayed  for  the  estimated  periods  of  time  necessary  for  these  factors 
to  lose  their  effect.   In  spite  of  expressed  local  resistance  to  pay  the 
estimated  price  of  water,  if  studies  indicated  a  large  potential  incentive  to 
use  project  water,  there  was  no  alternative  than  to  assume,  over  a  long- 
range  period,  that  irrigators  would  act  to  take  advantage  of  that  potential. 

Thus  it  can  be  seen  that  willingness  to  pay  is  secondary  and 
indirect,  although  important,  as  a  concept  for  use  in  project  formulation 
studies.   The  concept  is  more  in  the  nature  of  a  conclusion  drawn  from  more 
objective  factors  than  an  operating  factor  in  its  own  right.  Willingness 
to  pay  was  implicit  in  each  case  where  there  was  ample  ability  to  pay,  plus 
an  adequate  return  to  capital  invested.  Willingness  to  pay,  therefore,  is 
not  a  controlling  factor  in  itself,  but  an  influencing  factor. 
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FIGURE   15 


■KERN    COUNTY    SERVICE    AREA 


SOUTHERN   CALIFORNIA   AREA 

(EXCLUDING    KERN  COUNTY    SERVICE 
AREA  ) 


SOUTH    COASTAL    ARE  A  .INCLUDES 
VENTURA  AND  ORANGE    COUNTIES 
AND  COASTAL    PORTIONS   OF  LOS 
ANGELES,  SAN  BERNARDINO, 
RIVERSIDE,  AND    SAN   DIEGO 
COUNTIES 


■SANTA    BARBARA   SERVICE    AREA 
(SEE  NOTE   "d  "    ON    TABLE    5  ) 


SAN  LUIS   OBISPO  SERVICE   AREA 
(SEE    NOTE  "e"  ON   TABLE     5  ) 
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PROJECTED     AREAS     OF    IRRIGATED    CROPS    IN    THE    SOUTHERN     CALIFORNIA    AREA 


DEPARTMENT      OF    WATER     RESOURCES    1959 


CHAPTER  V.   WATER  REQUIREMENTS 

Total  future  net  water  requirements*  for  each  subunit  were  esti- 
mated by  applying  appropriate  values  of  unit  water  use  to  the  projections  of 
population  and  irrigated  acreage  therein. 

Projections  of  net  unit   urban  water  use  were  based  upon  studies  of 
historical  patterns  of  urban  water  deliveries  as  compared  to  population  in 
cities  of  the  southern  California  area;  derivation  of  the  relations  of 
temperature,  precipitation,  personal  income,  price  of  water,  smd  industry 
upon  unit  urban  water  deliveries;  determinations  of  present  and  future  extent 
of  areas  connected  to  ocean  outfall  sewers;  and  the  extent  of  areas  overlying 
or  tributary  to  unconfined  ground  water  basins. 

Net  values  of  unit   agricvllt^Iral  water  use  were  based  upon  prior 
studies  by  the  Department  of  Water  Resources  as  reported  in  its  publications. 

Unit  Urban  Water  Use 

In  general,  two  different  procedures  may  be  followed  in  deriving 
urban  water  requirements:   (l)  water  requirements  based  upon  the  annual 
amounts  of  water  delivered  per  unit  area  of  urban  land,  and  (2)  water  require- 
ments based  upon  annual  amounts  of  water  delivered  per  capita.  Due  to  the 
lack  of  data  on  trends  in  water  requirements  per  unit  urban  area  and  the 
relatively  large  amount  of  data  on  a  per  capita  basis,  the  latter  method  was 
used  in  this  study. 


*Net  water  requirement  is  defined  as  the  applied  water  needed  to  provide 
for  ail  beneficial  uses  and  for  all  irrecoverable  losses  incidental  to 
such  uses  for  existing  or  estimated  conditions  at  the  point  in  time  under 
study . 
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Unit  urban  water  use  as  determined  in  this  study  encompasses  all 
water  usage  in  an  urban  area,  including  industrial,  commercial,  residential, 
and  municipal,  as  well  as  losses  occurring  within  the  urban  distribution 
system.  First,  the  quantities  of  applied  water,  excluding  precipitation, 
were  projected  on  a  unit  basis.  Next,  each  groxind  water  basin  was  studied  to 
determine  the  percentage  of  applied  water  that  would  be  available  for  re-use. 
This  latter  study  resulted  in  the  projection  of  net  unit  urban  water  use  by 
subunits. 

Analysis  of  Historical  Data 

About  50  cities  located  in  the  southern  California  area  were 
contacted  and  data  on  water  production  and  urban  population  were  obtained. 
The  data  collected  were  of  varying  quality  and  usefulness,  making  it  neces- 
sary to  evaluate  each  city's  records  to  eliminate  errors  and  ina/;curacies 
and  account  for  incomplete  coverage  of  either  water  production  or  population 
data,  lack  of  meter  readings  of  production  of  water,  and  other  inconsistencies. 
The  total  water  production  and  per  capita  production  information  obtained  were 
related  to  data  obtained  from  United  States  Weather  Bureau  bulletins  on 
monthly  average  temperature  and  annual  precipitation.   These  data  for  the 
City  of  Alhambra  are  depicted  on  Figure  I6,  and  similar  charts  for  the  other 
cities  investigated  were  prepared.  By  studying  these  charts  depicting  water 
consumption,  precipitation,  and  temperature,  the  effects  of  precipitation  and 
temperature  upon  the  rates  of  urban  water  deliveries  were  evaluated. 
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other  factors  that  may  have  influence  on  levels  and  rates  of  growth 
in  unit  urban  water  use  were  searched  out  and  analyzed.  These  included  the 
levels  of  personal  income  by  areas j  the  selling  price  of  water,  and  the 
industrial  use  of  water.  A  brief  simmary  of  the  analysis  of  each  factor 
effecting  unit  urban  water  use  follows: 

Temperature .  Evaluation  of  Figure  l6  and  similar  charts  showed 
that  temperature  variations  influence  monthly  levels  of  water  usage  to  a 
marked  degree,  with  the  yearly  peak  water  usage  occurring  during  the  months 
experiencing  the  yearly  peak  temperat\ires .  These  charts  also  demonstrated 
that  sxjmmer  usage  rates  are  from  two  to  three  times  as  great  as  winter  rates, 
and  inland  cities,  with  higher  average  temperatizres,  were  found  to  have  higher 
peak  simmer  usage  rates  than  coastal  cities.  An  average  monthly  peak  of  11.3 
per  cent  of  yearly  total  water  deliveries  was  found  for  the  month  of  July 
for  coastal  cities  while  cities  in  the  Upper  Santa  Ana  River  Basin  show  a 
July  peak  of  IS-'^  per  cent  of  the  yearly  total  deliveries.  In  addition  to 
the  larger  requirement  for  water  for  air  conditioning  and  application  to 
lawns  and  landscaping  caused  by  high  temperatvires,  evaporation  of  water  is 
also  considerably  influenced  by  temperature  conditions. 

These  effects  of  temperature  on  water  usage  were  considered  in 
projecting  unit  urban  water  use  through  the  grouping  of  urban  areas  into 
regions  of  similar  temperature  conditions  and  studying  the  characteristic 
water  usage  patterns  in  each  of  these  regions.  The  areas  within  each  region 
are  described  on  Table  3^,  pages  163  and  iGk. 
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other  factors  that  may  have  influence  on  levels  and  rates  of  growth 
in  unit  urban  water  use  were  searched  out  and  analyzed.  These  included  the 
levels  of  personal  income  by  areas,  the  selling  price  of  water,  and  the 
industrial  use  of  water.  A  brief  summary  of  the  analysis  of  each  factor 
effecting  unit  urban  water  use  follows; 

Temperatiire .  Evaluation  of  Figure  l6  and  similar  charts  showed 
that  temperature  variations  influence  monthly  levels  of  water  usage  to  a 
marked  degree,  with  the  yearly  peak  water  usage  occurring  during  the  months 
experiencing  the  yearly  peak  temperatures.  These  charts  also  demonstrated 
that  summer  usage  rates  are  from  two  to  three  times  as  great  as  winter  rates, 
and  inland  cities,  with  higher  average  temperatures,  were  found  to  have  higher 
peak  summer  usage  rates  than  coastal  cities.  An  average  monthly  peak  of  11.3 
per  cent  of  yearly  total  water  deliveries  was  foimd  for  the  month  of  July 
for  coastal  cities  while  cities  in  the  Upper  Santa  Ana  River  Basin  show  a 
July  peak  of  13.^  per  cent  of  the  yearly  total  deliveries.  In  addition  to 
the  larger  requirement  for  water  for  air  conditioning  and  application  to 
lawns  and  landscaping  caused  by  high  temperatures,  evaporation  of  water  is 
also  considerably  influenced  by  temperature  conditions. 

These  effects  of  temperatxire  on  water  usage  were  considered  in 
projecting  unit  urban  water  use  through  the  grouping  of  urban  areas  into 
regions  of  similar  temperature  conditions  and  studying  the  characteristic 
water  usage  patterns  in  each  of  these  regions.  The  areas  within  each  region 
are  described  on  Table  3^;  pages  l63  and  l6k. 
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Prec Ipitatlon .  It  was  observed  that  variations  in  precipitation 
appear  to  have  very  little  effect  on  the  average  yearly  water  usage  of  cities 
within  the  southern  California  area  due  to  the  seasonal  nature  of  this  area's 
rainfall  with  more  than  90  per  cent  of  the  annual  rainfall  occurring  between 
November  1  and  May  1.  Daring  this  period,  most  plsjits,  lawns,  and  trees  are 
growing  very  slowly.  The  main  effect  of  precipitation  occurs  in  residential 
areas  in  the  early  fall  or  late  spring.  This  effect  is  noticeable  on  charts 
comparing  the  use  of  water  during  the  months  of  April  and  May,  and  October 
and  November,  to  the  precipitation  which  occurred  diiring  the  corresponding 
period.  However,  above  average  precipitation  occurring  during  these  periods 
has  little  effect  upon  industrial  and  commercial  use  of  water.  The  effect 
of  variations  in  precipitation  on  water  use  in  \irban  areas,  being  the  summation 
of  effects  on  residential,  commercial,  industrial,  and  municipal  uses,  is 
slight  and  was  not  considered  further  in  projections  of  unit  urban  water  use. 

Personal  Income.   It  was  found  that  levels  of  personal  income  in 
various  cities  has  a  highly  significant  effect  upon  water  usage.  Cities 
with  a  large  percentage  of  high  income  families  use  more  water  per  capita 
than  cities  with  lower  per  capita  income.  This  conclusion  is  evident  in  the 
following  tabulation  of  a  group  of  cities  which  are  all  part  of  one  large 
economic  \mit  with  similar  climatic  conditions: 
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1950 

1950 

Unit  water 

Percentage 

use,  in 

of  families 

1950 

gallons 

with  an  income 

Median 

per  capita 

over  $5,000 

family 

Cities 

per  day 
270 

per  year 

income 

San  Marino 

81.0 

$9>286 

Beverly  Hills 

250 

61.0 

6,kQ9 

Glendale 

185 

36.9 

U,112 

Bvirbank 

183 

31.9 

^,039 

Pasadena 

173 

30.7 

3,676 

Los  Angeles 

157 

27.7 

3,575 

Santa  Ana 

138 

21.7 

3,376 

These  data  are  shown  on  Figure  17.  As  can  be  seen,  there  is  a 
fairly  direct  relationship  between  personal  incane  levels  ajid  the  average 
per  capita  consumption  of  water.  This  is  due  to  several  reasons,  including 
larger  residential  lots  in  areas  with  high  income  levels,  the  increased  use 
of  household  appliances  in  high  income  areas  which  consume  large  quantities 
of  water,  and  a  lack  of  concern  for  the  size  of  water  bills  when  consumers 
are  in  the  higher  income  brackets. 

In  1950,  71.8  per  cent  of  the  families  in  the  United  States  had 
incomes  of  less  than  $5,000  per  year,  and  by  195^^  this  had  decreased  to 
58.2  per  cent.  This  trend,  evident  in  the  period  1950-5^,  has  been  continuing 
in  the  United  States  throughout  the  last  50  years.  The  Committee  for  Economic 
Development*  has  estimated  that  by  1975  "the  disposable  income  of  the  average 
family,  after  payment  of  all  tajces,  would  be  about  $7; 100^  expressed  in 
dollars  of  I956  purchasing  power.  This  represents  an  increase  of  3^  per 
cent  over  the  1956  average  family  disposable  income  of  $5,300.  This  trend 
was  assigned  to  continue  and,  as  part  of  the  over -all  economic  assumptions  made 


*  "Economic  Growth  in  the  United  States,  Its  Past  and  Future" 
February,  1958,  by  the  Research  and  Policy  Committee  of 
the  Committee  for  Economic  Development. 
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1950 

1950 

Unit  water 

Percentage 

use,  in 

of  families 

1950 

gallons 

with  an  income 

Median 

per  capita 

over  $5,000 

f ami ly 

Cities 

per  day 
270 

per  year 

income 

San  Marino 

81.0 

$9,286 

Beverly  Hills 

250 

61.0 

6,i+89 

Glendale 

185 

36.9 

U,ii2 

Burbank 

183 

31.9 

^,039 

Pasadena 

173 

30.7 

3,676 

Los  Angeles 

157 

27.7 

3,575 

Santa  Ana 

138 

21.7 

3,376 

These  data  are  shown  on  Figure  17-  As  can  be  seen,  there  is  a 
fairly  direct  relationship  between  personal  income  levels  and  the  average 
per  capita  consumption  of  water.  This  is  due  to  several  reasons,  including 
larger  residential  lots  in  areas  with  high  Income  levels,  the  increased  use 
of  household  appliances  in  high  income  areas  which  consume  large  quantities 
of  water,  and  a  lack  of  concern  for  the  size  of  water  bills  when  consumers 
are  in  the  higher  income  brackets. 

In  1950,  71.8  per  cent  of  the  families  in  the  United  States  had 
incomes  of  less  than  $5,000  per  year,  and  by  195^>  this  had  decreased  to 
58.2  per  cent.  This  trend,  evident  in  the  period  1950-5^,  has  been  continuing 
in  the  United  States  throughout  the  last  50  years.  The  Committee  for  Economic 
Development*  has  estimated  that  by  1975  the  disposable  income  of  the  average 
family,  after  payment  of  all  taxes,  would  be  about  $7,100,  expressed  in 
dollars  of  I956  purchasing  power.  This  represents  an  increase  of  3^  per 
cent  over  the  1956  average  family  disposable  income  of  $5,300.  This  trend 
was  assumed  to  continue  and,  as  part  of  the  over-all  economic  assumptions  made 


*  "Economic  Growth  in  the  United  States,  Its  Past  and  Future" 
February,  1958,  by  the  Research  and  Policy  Committee  of 
the  Committee  for  Economic  Development. 
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for  the  investigation  of  water  demands,  it  was  assumed  that  the  average 
disposable  family  income  in  terms  of  1957  dollars  will  ahout  double  during 
the  study  period.  This  increase  in  income  will  have  a  definite  effect  upon 
the  unit  urban  water  use  and  supports  a  projection  thereof  based  on  the 
historical  increase.  An  indication  of  the  effect  of  this  assumption  on  the 
relative  importance  of  water  bills  in  the  average  family  budget  is  apparent 
in  the  fact  that  water  would  have  to  cost  about  $i<-00  per  acre-foot  to 
approximate  two  per  cent  of  the  assumed  average  family  income  in  the  year 
2020,  which  is  about  the  same  percentage  that  water  bills  are  of  the  present- 
day  average  family  income. 

Selling  Price  of  Water.   Within  the  range  of  values  of  water  use 
found  in  the  various  cities  studied,  cost  of  water  generally  did  not  appear 
to  have  any  noticeable  effect  on  use.   However,  it  was  found  that,  following 
an  increase  in  water  charges,  usage  was  temporarily  reduced.   It  was  also 
noted  that,  after  a  period  of  time,  the  per  capita  use  rose  to  equal  or  exceed 
the  previous  rate.   In  areas  receiving  a  flat -rate  type  of  water  service 
(unmetered),  the  rate  of  usage  is  generally  higher  than  in  metered  areas, 
indicating  that  there  may  be  an  upper  limit  on  'onit  water  use  where  cost  is 
not  a  factor.  However,  it  was  assumed  that  water  service  would  be  on  a 
metered  basis  throughout  the  investigational  area  with  the  resulting  unit 
water  use  being  less  than  any  upper  limit. 

Industrial  VJater  Use.  The  average  industrial  use  of  water  per 
acre  is  about  three  times  greater  than  unit  use  per  acre  in  residential 
areas.  However,  some  industries  using  water  for  processing  goods  have  ex- 
tremely high  ranges  of  water  use,  which  exceed,  in  some  cases,  1,000  acre-feet 
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per  acre,  while  those  industries  wherein  the  only  use  of  water  is  for  utility 
and  sanitary  purposes  have  quite  low  rates  of  water  use. 

The  data  collected  on  urban  water  usage  includes  data  from  cities 
having  little  or  no  industry  as  well  as  from  cities  containing  high  levels 
of  industrial  development.   In  analyzing  these  data,  it  was  observed  that, 
in  general,  the  degree  of  industrialization  does  not  materially  affect  the 
range  of  per  capita  water  consumption  which  reflects  all  uses  within  the 
urban  areas.  This  is  apparently  a  result  of  the  dilution  of  the  effect  of 
industrial  water  use  in  cities  such  as  Los  Angeles,  Pasadena,  and  Glendale,  by 
the  large  amount  of  domestic  water  deliveries  coupled  with  the  absence  of 
extremely  high  water-using  industrial  plants.  As  these  conditions  are  expected 
to  prevail  in  the  future  tiiroiighout  all  urban  areas  in  the  southern  California 
area,  industrial  water  use  may  be  treated  as  a  part  of  the  over-all  urban 
water  use  in  projecting  units  of  use.  The  projected  units  of  use  become  more 
accurate  as  the  area  for  which  the  projections  are  being  made  becomes  suf- 
ficiently large  so  that  it  contains  a  well  developed,  diversified  economy. 
As  most  of  the  study  units  and  subxmits  thereof  analyzed  in  this  study  are 
considered  to  contain  or  develop  such  an  economy,  the  projections  of  unit 
urban  water  use  were  based  on  the  assumption  that  no  unusual  effects  of 
localized  industrial  development  on  unit  water  consumption  need  be  projected. 
Thus,  the  projected  urban  water  requirements  include  the  amounts  necessary 
for  future  industrial  developments. 
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Projection  of  Unit  Urban  Water  Use 

After  analyzing  all  the  parameters  affecting  unit  urban  water  use, 
as  discussed  in  the  preceding  paragraphs,  and  reviewing  the  available  tech- 
nical literature  on  the  subject,  the  historical  trends  in  unit  urban  water 
use  were  projected  to  the  year  2020.  The  historical  data  on  unit  \irban 
water  use,  covering  a  base  period  from  1930  to  1955>  were  used  in  develop- 
ing a  weighted  average  trend  for  each  temperature  zone. 

Computation  of  Historical  Trend.  The  weighted  average  unit  urban 
water  use  in  each  temperature  zone  was  calculated  for  the  years  1930  and  1955' 
Average  rates  of  water  use  by  each  city  in  the  temperature  zone  were  obtained 
for  these  years  by  averaging  the  rates  for  the  three  years  nearest  tne  date 
desired.  By  this  procediore,  any  irregularities  in  urban  water  deliveries 
due  to  variations  ia  tne  weather  were  minimized.  These  average  rates  were 
then  divided  by  the  population  of  each  city  at  the  respective  times,  resulting 
in  the  unit  urban  water  use  in  each  city.  The  unit  urban  water  use,  by  cities, 
was  then  divided  by  the  ratio  between  each  city's  population  and  the  total 
population  of  all  the  sampled  cities  in  each  zone,  and  the  products  of  this 
step  were  added  together  to  produce  the  weighted  average  unit  urban  water  use 
at  the  particular  time. 

The  derivation  of  these  values  for  the  years  1930  and  1955  are  shown 
for  each  temperature  zone  on  Tables  3^  and  35;  and  the  resulting  historical 
trends  are  presented  on  Figure  l6.  'The  effect  of  temperature  on  \init  urban 
water  use  may  be  noted  in  that  the  reuikings  of  the  zones  by  increasing  rates 
of  imit  urban  water  use  is  identical  with  their  rajikings  by  mean  annual 
temperatures.  Also,  the  rate  of  increase  in  unit  urban  water  use  was  observed 
to  be  least  in  the  zones  with  the  most  temperate  temperature. 
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HISTORICAL    AND  PROJECTED  UNIT  VALUES  OF  URBAN  WATER    USE 
FOR   SOUTHERN  CALIFORNIA  AREAS 


Projected  Unit  Urban  Water  Use.   The  historical  trends  were 
extrapolated  through  the  60-year  study  period  only  after  the  net  effect  of 
the  factors  previously  analyzed  was  appraised  and  reasonable  modifications 
to  the  historical  rates  of  increase  were  derived.  The  projected  values  of 
unit  urban  water  use  are  as  shown  on  Figure  l6  and  on  Table  36.   In  addition 
to  the  projections  made  for  the  three  temperature  zones,  Table  36  includes 
forecasts  of  unit  urban  water  use  made  for  areas  in  San  Diego  County  as 
reported  in  Bulletin  No.  6l,  the  Whitewater-Coachella  Seirvice  Area,  and 
the  Kern  County  Sei^ice  Area. 

Due  to  the  paucity  of  historical  data  in  the  Whitewater-Coachella 
Service  Area,  the  forecast  of  unit  urban  water  use  was  based  on  the  present 
water  consumption  in  the  City  of  Palm  Springs  of  350  gallons  per  capita  per 
day,  and  the  rates  of  unit  urban  water  use  were  projected  as  increasing  from 
300  gallons  per  capita  per  day  to  this  latter  value  by  the  year  2020.   In 
the  Kern  County  Service  Area,  many  of  the  present  urban  water  systems  are 
operating  on  a  flat  rate  basis,  including  service  in  the  City  of  Bakersfield, 
and  the  projections  of  unit  urban  water  use  assume  all  metered  services. 
Accordingly,  it  was  necessary  to  make  adjustments  to  the  historical  data  in 
this  area  in  deriving  the  forecast. 
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Projected  Unit  Urban  Water  Use.   The  historical  trends  were 
extrapolated  through  the  60-year  study  period  only  after  the  net  effect  of 
the  factors  previously  analyzed  was  appraised  and  reasonable  modifications 
to  the  historical  rates  of  increase  were  derived.  The  projected  values  of 
unit  urban  water  use  are  as  shown  on  Figure  l8  and  on  Table  36.   In  addition 
to  the  projections  made  for  the  three  temperatiire  zones,  Table  36  includes 
forecasts  of  unit  urban  water  use  made  for  areas  in  San  Diego  County  as 
reported  in  Bulletin  No.  61,  the  Whitewater-Coachella  Service  Area,  and 
the  Kern  County  Service  Area. 

Due  to  the  paucity  of  historical  data  in  the  Whitewater-Coachella 
Service  Area,  the  forecast  of  unit  urban  water  use  was  based  on  the  present 
water  consiomption  in  the  City  of  Palm  Springs  of  350  gallons  per  capita  per 
day,  and  the  rates  of  unit  urban  water  use  were  projected  as  increasing  from 
300  gallons  per  capita  per  day  to  this  latter  value  by  the  year  2020.   In 
the  Kern  County  Service  Area,  many  of  the  present  urban  water  systems  are 
operating  on  a  flat  rate  basis,  including  service  in  the  City  of  Bakersfield, 
and  the  projections  of  unit  urban  water  use  assume  all  metered  services. 
Accordingly,  it  was  necessary  to  make  adjustments  to  the  historical  data  in 
this  area  in  deriving  the  forecast. 
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A  principal  objective  in  these  forecasts  was  that  the  projected 
values  must  be  reasonable  and  conservative.   As  an  indication  of  the  ful- 
filling of  this  objective,  the  maximum  values  of  unit  urban  water  use  in 
each  area,  as  projected,  are  approximately  equal  to  existing  values  in  one 
or  more  of  the  sampled  cities  in  the  respective  areas.   The  United  States 
Department  of  Commerce,  in  its  Business  Service  Bulletin  No.  136,  dated 
January,  1956,  estimated  that  the  average  United  States  urban  water  usage 
would  increase  from  155  gallons  per  capita  per  day  in  1955  to  approximately 
200  gallons  per  capita  per  day  by  1975*   As  may  be  seen,  this  rate  of 
increase  which  is  projected  for  the  nation  is  considerably  greater  than  the 
rates  projected  in  this  report. 

Projection  of  Net  Unit  Urban  Water  Use 

Estimates  were  derived  of  the  present  and  probable  future  ratios 
of  consumptive  use  to  applied  water  in  urban  areas.   These  ratios  were 
developed  through  an  analysis  of  each  subunit  and  through  application  of 
data  reported  in  State  Water  Resources  Board  Bulletin  No.  2.   The  resulting 
ratios  varied  from  50  per  cent  for  completely  residential  areas  to  k2   per 
cent  for  areas  containing  a  land  usage  pattern  of  industrial,  commercial, 
and  residential  areas  in  economic  balance.   That  portion  of  the  applied 
water  which  was  not  consumptively  used  was  then  analyzed  by  sutunits  to 
determine  its  availability  for  recapture. 

This  necessitated  consideration  of  the  geologic  structure  \inderlying 
each  subunit  as  well  as  the  existing  and  probable  future  procedures  for  dis- 
posal of  urban  wastes.  That  portion  of  the  urban  water  applied  to  lawns, 
shrubbery,  and  landscaping  which  is  not  lost  by  evapo -transpiration  and  thus 
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percolates  below  the  root  zones  may  enter  ground  water  basins  in  areas  with 
underlying  pervious  material.   Uiider  these  conditions,  all  of  the  applied 
water  that  was  not  consumptively  used  was  assumed  to  be  available  for  re -use. 
However,  in  such  areas  which  are  presently  sev/ered,  or  which  are  expected  to 
be,  it  was  estimated  that  only  10  per  cent  of  the  applied  water  vould  be 
available  for  re -use.   In  areas  which  are  underlain  by  impervious  materials 
and  not  tributary  to  a  free  ground  water  basin,  percolation  cannot  occur 
and  all  of  the  applied  water  was  assumed  to  be  consumptively  used  or  un- 
available for  re -use. 

Most  of  the  urban  centers  along  the  coast,  from  Santa  Barbara  to 
San  Diego,  are  connected  to  outfall  sewers  conveying  much  of  the  waste 
products  of  urban  culture  to  the  ocean  for  disposal.  Kven.   inland  cities 
in  Los  Angeles  and  Orange  Counties  are  now  connected  to  these  ocean  disposal 
systems.   With  continued  urbanization  as  forecast  in  Chapter  III,  many  areas 
which  are  not  now  connected  to  ocean  outfall  sev;ers  will  very  likely  be 
sewered  in  the  future.   This  will  probably  occur  in  the  inland  valleys,  such 
as  the  'Jpper  Santa  Ana  Valley,  as  there  is  a  sharp  a-wareness  of  the  coming 
necessity  for  ocean  disposal  of  sewage  plant  effluent  in  these  areas.   During 
the  course  of  investigation,  a  s-orvey  of  informed  opinion  in  the  Upper  Santa 
Ana  Valley  was  made  and  used  in  estimating  the  timing  of  construction  and 
the  build-up  in  use  of  en  ocean  outfall  sewer  from  this  valley.   Similarly, 
estimates  of  time  of  inititil  construction  and  build-up  in  use  of  ocean  out- 
fall sewers  were  made  for  other  areas . 
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Based  upon  these  analyses,  values  of  net  unit  urban  water  use 
were  derived  for  each  subunit  in  a  manner  similar  to  that  presented  in 
Tables  37^  38>  and  39;  for  typical  areas  in  the  southern  California  area. 
Table  ^0  presents  these  values  for  each  subunit  by  decades  to  the  year 
2020  in  terms  of  gallons  per  capita  per  day  and  Table  Ul  presents  the 
same  data  in  terms  of  acre -feet  per  capita  per  year. 
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TABLE  37 

DERIVATION  OF  FUTURE  VALUES  OF  NET  UNIT 

URBAN  WATER  USE  FOR  COASTAL  RIVERSIDE 

AND  SAN  BERNARDINO  COUUTIES 


Effect  of  ocean  outfall 
0.i+2x  ; 


Year 


Unit  urban 
water  use 


Gallons:  Acre-  : 

per  :feet  per; 

capita;  capita  ; 

per  day: per  year; 

(1)   :   (2)   : 


sewer 


;  Area  :  Area 
; not  con-;  con- 
:  nected  ;  nected 


Per  cent: Per  cent; 
of  total: of  total; 

(3)  ':      (M 


: column 
(3)^ 

Per 
cent 


O.9OX 
column; 
(^)^ 

Per 
cent 


(^)  :  (6) 


Net  unit  urban 
water  use 


Per  : Gallons:  Acre- 
;cent  of:   per   ;feet  per 
urban  :  capita:  capita 
water  :per  day: per  year 
(T)c   :   (8)   :   (9) 


i960 

225 

0.252 

100 

0 

k2 

0 

k2 

95 

0.106 

1970 

2i+0 

.269 

100 

0 

k2 

0 

42 

101 

.113 

1980 

250 

.280 

100 

0 

k2 

0 

k2 

105 

.118 

1990 

255 

.286 

62 

38 

26 

3h 

60 

153 

.172 

2000 

260 

.291 

20 

80 

8 

72 

80 

208 

.233 

2010 

260 

.291 

0 

100 

0 

90 

90 

23h 

.262 

2020 

260 

.291 

0 

100 

0 

90 

90 

23U 

.262 

Portion  of  urban  water  consumptively  used  in  areas  which  are  not 

connected  to  ocean  outfall  sewers  and  are  tributary  to  free  ground 

water  basins  is  estimated  to  be  h2   per  cent. 

Portion  of  urban  water  discharged  through  ocean  outfall  sewer  and 

consijmptively  used  in  urban  areas  tributary  to  free  ground  water 

basins  is  estimated  to  be  90  per  cent. 

Column  7  is  sum  of  columns  5  and  6. 
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TABLE  38 

DERIVATION  OF  FUTURE  VALUES  OF  NET  UNIT  URBAN 

WATER  USE  FOR  SANTA  MARIA,  OJAI  AND 

SANTA  CLARA  RIVER  VALLEYS 


Year 


Effect  of  ocean  outfall  sewer 


Unit  urban 
vater  use 


:  Area 
;not  con- 
;  nected 


Gallons:   Acre-  ; 

per   :feet  per; 

capita:  capita  ; 

per  day: per  year; 

(1)  :   (2)   ; 


Per  cent 
of  total 

(3) 


Area 
con- 
nected 


Per  cent 
of  total 


{h) 


0.i+2x 

column 

(3)^ 


Per 
cent 

(5) 


O.9OX 
column 


Per 
cent 

(6) 


Net  unit  urban 
water  use 


Per   : Gallons;   Acre- 
cent  of:   per  :feet  per 
urban  :  capita:  capita 
water  :per  day: per  year 
(7)^  :   (8)  :   (9) 


i960 

166 

0.186 

100 

0 

k2 

0 

U2 

70 

0.078 

1970 

167 

.197 

100 

0 

h2 

0 

42 

74 

.083 

1980 

186 

.208 

100 

0 

k2 

0 

k2 

78 

.087 

1990 

192 

.215 

62 

38 

26 

Ih 

60 

115 

.129 

2000 

198 

.222 

20 

80 

8 

72 

80 

158 

.178 

2010 

202 

.226 

0 

100 

0 

90 

90 

182 

.203 

2020 

206 

.231 

0 

100 

0 

90 

90 

185 

.208 

Portion  of  applied  water  consumptively  used  in  urban  areas  which 

are  not  connected  to  ocean  outfall  sewers  and  tributary  to  free 

ground  water  basins  is  estimated  to  be  U2  per  cent. 

Portion  of  applied  water  discharged  through  ocean  outfall  sewer 

and  consumptively  used  in  urban  areas  tributary  to  free  ground 

water  basin  is  estimated  to  be  90  per  cent. 

Column  7  is  sum  of  columns  5  and  6. 
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TABLE  39 

DERIVATION  OF  FUTURE  VALUES  OF  ITET  UNIT  URBAN  WATER  USE 

FOR  OXNARD  PLAIN  IN  VEI^TURA  COUNTY,  SOUTH  COASTAL 

SANTA  BARBARA  COUNTY,  AND  WEST  BASIN  IN 

LOS  ANGELES  COUNTY^ 


Year 


Unit  urtan     : 
water  use 

Gallons  : 

per   : 

capita  : 

per  day  : 

(1)   : 

Ac re -feet  : 

per    ; 

capita  : 

per  year  : 

(2)    : 

Net  unit  urtan 
water  use 


Per  cent 

of  iirban 

water 


Gallons 
per 
capita 
per  day 

(M 


Ac re -feet 
per 
capita 
per  year 
(5) 


19bO 

166 

0.186 

100 

166 

0.186 

1970 

176 

.197 

100 

176 

.197 

i960 

186 

.208 

100 

186 

.208 

1990 

192 

.215 

100 

192 

.215 

2000 

198 

.222 

100 

198 

.222 

2010 

202 

.226 

100 

202 

.226 

2020 

206 

.231 

100 

206 

.231 

a.  Excluding  Oxnard  Forebay  and  area  tributary 
thereto. 

b.  Total  urban  area  is  assumed  to  overlie  soils 
with  low  permeability  allowing  no  re -use  of 
return  flows,  therefore,  connection  to  ocean 
outfall  sewer  has  no  effect  on  water  require- 
ments. Return  flows  percolating  to  the  deep 
aquifers  are  considered  to  be  insignificant 
when  compared  with  to  total  water  requirements. 
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TABLE  lj-0 


PROJECTED  VALUES  OF  NET  UNIT  URBAN  WATER 
(in  gallons  per  capita  per  day) 


USE^ 


Area 


:  i960  ;  1970  :  198O  :  199O  :  2000  :  2010  :  2020 


San  Luis  Obispo  Service  Area 
Submits  1,  13,  1^^  16, 

18  166 

Subunit  17  70 

Subunit  2  through  12,  19, 

21  70 

Santa  Barbara  Service  Area 
Subunits  26,33  through  39 
Subunit s  22,  29 
Subunits  23,  30 
Subunits  24,  25,  27,  28, 

31,  32  70 

Ventura  County  Service  Area 

Subunits  ^+2  (West  of  Foster 
Park),  U3  (Oxnard  Plain), 
kk   (Cone jo  and  Oxnard 
Plain),  k8  166 

Subunits  U2  (East  of  Foster 
Park),  i+3  (Except  Oxnard 
Plain)  70 

Subunit  hk  (Las  Posas  and 
Santa  Rosa) 

Subunit  kk   (Simi  Valley) 

Subunits  k6,   k'J 

Southern  California  Coastal  Plain 
And  Coastal  Sem  Diego  County 
Service  Area 

Los  Angeles  County 

Subunits  61  (San  Fernando 
Valley),  62  through  67, 
75,  76  178 

Subunits  6I  (Coastal  Plain), 
68  through  73,  7^ 
(Pressure  Area)  I66 

Subunit  7^  (Montebello 

Forebay)  1^9 

Subunit  59  70 


176 

7^ 


Ik 


Ik 


186 
78 

78 


192 
115 

81 


198 
158 

83 


78 


81 


83 


176    186 


78 


192 


115 


198 


189    198    207 


176    186 


192 


212 


198 


202 

182 

85 


85 


202 


202 


206 

185 

87 


166 

176 

186 

192 

198 

202 

206 

70 

Ik 

78 

115 

158 

182 

185 

70 

■Jk 

78 

81 

119 

162 

185 

87 


206 


158      182      185 


70 

Ik 

78 

81 

119 

162 

185 

70 

Ik 

78 

81 

83 

121 

165 

70 

Ih 

78 

81 

83 

65 

87 

216   216 


206 


158 

167 

173 

178 

182 

185 

Ih 

78 

115 

158 

182 

185 
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PROJECTED  VALUES  OF  NET  UNIT  URBAN  WATER  USE^ 
(continued) 

(in  gallons  per  capita  per  day) 


I960  :  1970  :  1900  :  1990  :  2000  :  2010  :  2020 


Area 


Orange  County 

Subunits  77,  78,  79,  80 
(Pressure  Area),  81 
through  8k 
Subunit  80  (Nonpressure 
Area) 
Riverside  and  San  Bernardino 
Counties 

Subunits  Upper  Santa  Ana 
Basin 
San  Diego  County 

Subunits  Metropolitan 

San  Diego  Area 
Subunits  Remainder  of 

Coastal  San  Diego  County 

Antelope -Mo jave  Service  Area 

Whitewater-Coachella  Service 
Area 

Subunits  169,  170,  171 
Subunit  172 

Kern  County  Service  Area 


166 

176 

186 

192 

198 

202 

206 

li+9 

158 

167 

173 

178 

182 

185 

95 


101 


105    153    208    23^    23^ 


140 

151+ 

168 

182 

196 

200 

200 

190 

200 

200 

200 

200 

200 

200 

95 

101 

105 

107 

109 

109 

109 

126 
300 

130 
310 

13^ 
320 

139 
330 

lii3 
3^0 

3h5 

IU7 
350 

225 


271 


291 


308 


322 


339    3kk 


Net  imit  urban  water  use  -  the  water  measured  at  the  input  to 
a  municipal  system  needed  to  provide  for  all  beneficial  uses 
and  for  all  irrecoverable  losses  incidental  to  such  uses  for 
existing  or  estimated  conditions  at  the  point  in  time  under 
study,  expressed  on  a  unit  per  capita  basis. 
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.186 

.197 

.208 

.215 

.222 

.226 

.231 

.078 

.083 

.087 

.129 

.178 

.203 

.208 

.078 

.083 

.087 

.090 

.133 

.181 

.208 

TABLE  Ul 

PROJECTED  VALUES  OF  NET  UNIT  URBAN  WATER  USE* 

(in  acre-feet  per  capita  per  year) 

Area  :  I96O  :  1970  :  1980  :  1990  :  2000  ;  2010  :  2020" 

San  Luis  Obispo  Service  Area 
Subunits  1,  13,  1^,  I6, 

18  0.186  0.197  0.208  0.215  0.222  0.226  0.231 

Submit  17  .078   .083   .087   .129   .178   .203   .208 

Subunit  2  through  12, 

19,  21  .078   .083   .087   .090   .093   .095   .097 

Santa  Barbara  Service  Area 
Subunits  26,  33  through 

39 
Subunits  22,  29 
Subunits  23,  30 
Subunits  2k,   25,  27,  28, 

31,  32  .078   .083   .087   .090   .093   .095   .097 

Ventura  County  Service  Area 
Subunits  k2   (West  of 

Foster  Park),  k3   (Oxnard 

Plain),  kk   (Cone jo  and 

Oxnard  Plain),  k&  .186   .197   -208   .215   .222   .226   .231 

Subunits  k2   (East  of  Foster 

Park),  k3   (Except  Oxnard 

Plain)  .078   .083   .087   .129   .178   .203   .208 

Subunit  kk   (Las  Posas  and 

Santa  Rosa) 
Subunit  kk   (Simi  Valley) 
Subunits  k6,   klf 

Southern  California  Coastal  Plain 
And  Coastal  San  Diego  Covinty 
Service  Area 

Los  Angeles  County 

Subunits  61  (San  Fernando 
Valley)  62  through  67, 

75,  76  .200   .212   .221   .232   .237   •2k2        .2^+2 

Subunits  61  (Coastal  Plain), 
68  through  73,  7^  (Pressxire 

Area)  .I86   .197   .208   .215   .222   .226   .231 

Sub\init  7U  (Montebello 

Forebay )  . 167 

Subunit  59  .078 


.078 

.083 

.087 

.090 

.133 

.181 

.208 

.078 

.083 

.087 

.090 

.093 

.136 

.185 

.078 

.083 

.087 

.090 

.093 

.095 

.097 

.177 

.187 

.19^ 

.200 

.20U 

.208 

.083 

.087 

.129 

.178 

.203 

.208 

-177- 


PROJECTED  VALUES  OF  NET  UNIT  URBAN  WATER  USE^ 
(continued) 

(in  acre-feet  per  capita  per  year) 


Area           : 

I960 

:  1970 

:  1980 

:  1990 

:  2000 

:  2010 

:  2020 

Orange  County 

Subunits  77,  78,  79,  80 

(Pressure  Area),  8l 

through  Qk                            0.186 

0.197 

0.208 

0.215 

0.222 

0.226 

0.231 

Suhunit  80  (Nonpressiire 

Area) 

.167 

.177 

.187 

.191+ 

.200 

.201+ 

.208 

Riverside  and  San  Bernardino 

Counties 

Subunits  Upper  Santa 

Ana  Basin 

.106 

.113 

.118 

.172 

.233 

.262 

.262 

San  Diego  County 

Subunits  Metropolitan 

San  Diego  Area 

.157 

.173 

.188 

.201+ 

.220 

.221+ 

.221+ 

Subunits  Remainder  of 

Coastal  San  Diego  County 

.212 

.22U 

.221+ 

.221+ 

.221+ 

.221+ 

.221+ 

Antelope -Mo jave  Service  Area 

.106 

.113 

.118 

.120 

.122 

.122 

.122 

Whitewater-Coachella  Service 

Area 

Subunits  169,  170,  171 

.132 

.141 

.1^7 

.150 

.13h 

.15h 

.15^ 

Subunits  172 

.315 

.336 

.350 

.358 

.366 

.366 

.366 

Ksm  County  Service  Area 

.253 

.30if 

.326 

.31+5 

.361 

.380 

.385 

a.  Net  unit  urban  water  use  -  the  water  measured  at  the  input  to  a 
municipal  system  needed  to  provide  for  all  beneficial  uses  and 
for  all  irrecoverable  losses  incidental  to  such  uses  for  existing 
or  estimated  conditions  at  the  point  in  time  under  study, 
expressed  on  a  unit  per  capita  basis. 
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Net  Urbag  Water  Requirements 

Projected  net  urban  water  requirements  were  derived  by  application 
of  the  values  of  net  unit  iirbem  water  use,  as  tabulated  in  Tables  40  and  ^1, 
to  the  population  projections  by  subunits.  The  resulting  net  urban  water 
requirements  for  seirvice  areas  in  the  southern  California  area  are  set  forth 
in  Table  42. 

As  previously  stated,  unit  water  requirements  are  frequently  stated 
on  an  acre-foot  per  acre  basis.  To  provide  a  means  of  comparison  between  the 
results  of  this  investigation,  based  on  population,  and  others  which  have 
been  made  on  an  areal  basis,  the  net  urban  water  requirements  as  presented 
in  Table  k2   were  divided  by  the  projected  urban  land  requirements  as  pre- 
sented in  Table  23  in  Chapter  III.  These  calculated  values  of  net  unit 
urban  water  use  in  terms  of  acre-feet  per  acre  per  annum  are  presented  in 
Table  U3. 
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TABLE  k3 

DERIVED  VALUES  OF  NET  UNIT 
URBAN  WATER  USE 

(in  acre -feet  per  acre  per  aanim) 


I960  :  1970  :  19tiO  :  1990  :  2000  :  2010  :  2020 


Area 


San  Luis  Obispo  Service  Area 

Santa  Barbara  Service  Area 

Ventura  Coiinty  Service  Area 

Southern  California  Coastal 
Plain  and  Coastal  San  Diego 
County  Service  Area 
Los  Angeles  County 
Orange  County 
San  Diego  County 
Riverside  County 
San  Bernardino  County 

Kern  County  Service  Area 

Antelope -Mo jave  Service  Area 

Whitewater-Coachella 
Service  Area 


0.5 

0.6 

0.8 

1.0 

i.i+ 

1.7 

1.8 

1.3 

1.3 

1.3 

i.i^ 

1.5 

1.5 

1.5 

0.9 

1.1 

1.1+ 

1.6 

1.9 

2.1 

2.3 

1.6 

1.8 

2.0 

2.1 

2.2 

2.2 

2.3 

1.5 

1.8 

2.0 

2.1 

2.2 

2,h 

2.5 

2.1 

2.1 

2.2 

2.2 

2.2 

2.1 

2.1 

0.7 

0.8 

1.0 

1.5 

2.2 

2.6 

2.7 

0.7 

0.8 

1.0 

1.5 

2.2 

2.6 

2.6 

1.5 

1.8 

1.9 

2.2 

2.k 

2.6 

2.7 

0.7 

0.8 

0.9 

0.9 

0.9 

0.9 

0.9 

1.0 


1.1 


1.3      l.if 


1.5 


1.6 


1.7 
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Unit  Irrigation  Water  Use 

For  many  years,  the  Department  of  Water  Resources  has  compiled 
data,  made  field  investigations,  and  studied  unit  values  of  water  use  for 
various  crops  climatically  adapted  to  the  investigational  axea.  Unit  values, 
both  of  consumptive  use  of  applied  irrigation  water  and  of  total  applied 
water,  were  obtained  from  these  prior  data  as  published  in  State  Water 
Resources  Board  Bulletins  No.  2,  12,  15,  and  l8,  for  the  various  subiinits 
and  are  tabulated  on  Table  hh. 

In  areas  where  return  flows  from  applied  irrigation  water  would  not 
be  recovered  for  re-use,  imit  values  of  total  applied  water  were  utilized. 
In  areas  overlying  unconfined  groiind  water  basins,  where  excess  irrigation 
application  would  return  to  the  underground  basins  and  be  available  for  re- 
use, water  requirements  were  based  on  estimates  of  consumptive  use  of  applied 
water. 

In  portions  of  the  unconfined  ground  water  basins  situated  in  the 
Kern  County  Seirvice  Area,  the  moisture  content  of  the  dewatered  zone  was 
found  to  be  well  below  the  value  of  specific  retention.  Specific  retention 
is  the  moisture  content  that  the  soil  is  capable  of  holding  against  the  force 
of  gravity.  Where  this  condition  exists,  water  percolating  down  from  the 
s\arface  must  first  increase  the  moisture  content  of  the  soil  up  to  the 
specific  retention  before  any  water  can  percolate  to  the  zone  of  usable 
storage.  Percolating  water  utilized  to  bring  moistiire  content  up  to  the 
point  of  specific  retention  is  not  available  for  futtire  withdrawals. 
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Quantities  of  water  required  in  this  area  to  prime  the  moisture - 
deficient  zone  above  the  water  table  to  a  moisture  content  equivalent  to 
specific  retention  are  large.  The  time  reqiiired  to  prime  this  portion  of 
the  basin  through  incidental  recharge  resulting  from  unavoidable  percolation 
of  excess  irrigation  application  will  be  great,  probably  extending  well 
beyond  the  amortization  period  of  the  project.  Consequently,  the  demand 
for  project  water  in  areas  so  affected  was  assessed  on  the  basis  of  re- 
quired application  rather  than  consumptive  use. 

Agricultural  Water  Requirements 

Appropriate  unit  values  of  water  use,  as  tabulated  on  Table  hk, 
were  applied  to  projected  acreages  of  irrigated  land  to  obtain  the  net 
agricultural  water  requirements.  These  water  requirements  for  service 
areas  in  the  southern  California  area  are  presented  in  Table  U5. 
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TABLE  14-5 

PROJECTED  REQUIREMENTS  FOR  WATER  BY  IRRIGATED  AGRICULTURE 
IN  SOUTHERN  CALIFORNIA  SERVICE  AREASa 

(in  acre-feet  per  annum) 


Year 


Kern 
Coiinty 


Southern 

California 

Coastal  Plain 

and  Coastal 

San  Diego 

County 


Ventura 
County 


Present 
Service  Area 
Metropolitan 
Water 

District 


Antelope- 
Mojave 


Santa 
Barbara 


San  Luis 
Obispo 


i960 

896,000 

519^000 

182,000 

412,000 

216,000 

143,000 

46,000 

1970 

1,17^,000 

i|9^,000 

186,000 

395,000 

209,000 

145,000 

52,000 

1980 

l,6i+U,000 

i+i+5,000 

165,000 

338,000 

190,000 

170,000 

72,000 

1990 

2,072,000 

1^58,000 

1^3,000 

339,000 

160,000 

183,000 

103,000 

2000 

2,220,000 

i^68,000 

126,000 

329,000 

110,000 

183,000 

104,000 

2010 

2,lU8,000 

459,000 

97,000 

308,000 

87,000 

188,000 

99,000 

2020 

2,092,000 

i4.5i+,000 

78,000 

280,000 

68,000 

188,000 

90,000 

a.  Agricultural  water  requirements  for  Whitewater-Coachella  area 
not  tabulated. 
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CHAPTER  VI.    ECONOMIC  DEMAND  FOR  IMPORTED  WATER 

The  aet  agricultural  and  urban  water  requirements  of  each  subunit, 
obtained  as  described  in  the  preceding  sections,  were  added  together  to  obtain 
the  total  water  requirements  of  each  subunit.  As  previously  mentioned,  some 
local  water  supplies  are  now  available  and/or  can  be  further  developed  to  meet 
these  requirements.  The  amounts  of  such  supplies  were  subtracted  from  the 
requirements  to  obtain  the  supplemental  water  requirements,  if  any.  Supple- 
mental water  requirements  may  be*  met  either  by  temporarily  overdrawing 
ground  water  basins  or  by  importing  water,  or  both.   The  probabilities  and 
potentialities  for  continued  overdraft  in  the  various  ground  water  basins 
of  southern  California  were  considered  in  all  subunits  as  a  necessary  step 
in  estimating  the  demand  for  imported  water. 

To  aid  in  evaluating  the  probable  extent  of  future  overdraft  in 
the  principal  basins,  data  were  collected  on  present  rates  of  overdraft; 
calculations  were  made  of  probable  future  levels  of  overdraft  under  the 
conditions  of  projected  development;  the  resulting  accumulated  overdraft 
was  calculated  and  compared  to  the  storage  capacities  of  the  basins;  and 
projected  declines  in  water  tables  were  developed  on  a  reconnaissance  basis. 

This  analysis  was  further  refined  in  the  Kern  County  Service  Area, 
where  the  cost  of  pumped  water  was  estimated  for  levels  of  increased  pumping 
lift  and  compared  with  the  price  of  imported  water.   In  those  portions  of 
the  service  area  blessed  with  a  substantial  safe  yield  of  ground  water 
supplies  it  was  assumed  that  overdraft  would  continue  until  pumping  costs 
and  import  water  costs  became  equalized,  after  which  time  pumping  would  be 
limited  to  the  safe  yield  of  the  ground  water  basin. 
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other  factors  which  affect  the  projected  rate  of  future  overdraft 
are  the  historical  actions  of  local  agencies  in  controlling  overdraft,  coiirt 
adjudications  of  water  rights  in  ground  water  basins,  stipulated  agreements 
limiting  extractions  from  ground  water  basins,  artificial  recharge  of  ground 
water  basins  combined  with  taxation  policies,  and  court  orders  limiting 
pumping  from  ground  water  basins.   Depending  on  the  individual  conditions, 
it  was  estimated  that  overdraft  would  continue  in  certain  basins  up  to  30 
years,  and  in  portions  of  Kern  County,  would  continue  throughout  year  2020. 

Many  subunits  either  do  not  overlie  groxrnd  water  basins  or  are  over 
basins  which  are  of  insufficient  capacity  to  sustain  any  extended  overdraft. 
In  these  areas,  all  supplemental  water  requirements  must  be  met  by  imported 
water . 

The  growth  in  demand  for  imported  water  in  each  subunit  was 
determined  upon  application  of  the  foregoing  considerations.   As  it  is 
believed  that  the  assumptions  made  with  respect  to  elimination  of  gro\ind 
water  overdraft  are  conservative,  the  resulting  values  of  demand  for  imported 
water  are  also  believed  to  be  conservative. 

The  principal  elements  in  the  calculations  of  growth  in  demand  for 
imported  water  are  summarized  for  the  entire  investigational  area  in  Table  k6. 
The  values  of  growth  in  demand  for  imported  water  by  service  areas  are 
tabulated  in  Table  ^+7  and  shown  graphically  on  Figure  19 •   It  should  be 
noted  that  these  values  include  the  demands  for  suirplus  northern  California 
water  as  well  as  demands  which  are  being  met  and  will  be  met  by  water  from 
the  Colorado  River  Aqueduct. 
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TABLE  k6 


Year 


WATER  REQUIREMENTS,  LOCAL  WATER  SUPPLIES,  SUPPLEMENTAL  WATER 
REQUIREMENTS,  AND  GROWTH  IN  DEMAND  FOR  IMPORTED  WATER 
IN  THE  SOUTHERN  CALIFORNIA  AREA 

(in  acre -feet  per  year) 


Net  water  requirements 


Urban   : Agricultural :   Total 


: Growth  in 
: Local  water: Supplemental tdemeind  for 
supplies  :   water    :  imported 
requirements :   water 


i960 
1970 
1980 
1990 
2000 
2010 
2020 


1,672,1+00 
2,i;6l,600 
3,260,800 

u, 030, 600 

if,  91+1,600 
5,735,200 
6,373,100 


2,001,200 
2,259,800 
2,685,700 
3,118,300 
3,211,600 
3,078,000 
2,968,800 


3,673,600 
1+,  721,^00 
5,9^+6,500 
7,11+8,900 
8,153,200 
8,813,200 
9,31+1,900 


2,216,800 

2,378,700 
2,1+38,600 
2,1+57,800 
2,1+81+,  500 
2,1+97,600 
2,1+99,600 


1,569,700 
2,1+29,1+00 
3,567,900 
1+, 736, 300 
5,701,000 
6,332,300 
6,631,700 


611,700 
1,1+26,1+00 
3,020,500 
1+,  1+15, 1+00 

5,1+08,500 
6,129,500 
6,681+,  600 


The  projections  of  growth  in  demand  for  imported  water  by  service 
areas  are  presented  in  ensviing  sections  and  the  principal  factors  influencing 
local  water  requirements  are  discussed.  The  Southern  California  Coastal  Plain 
and  Coastal  San  Diego  County  Service  Area  is  discussed  first.  The  existing 
service  area  of  The  Metropolitan  Water  District  of  Southern  California,  which 
includes  a  major  portion  of  this  sei-vice  area,  is  then  discussed.  The  growth 
in  demand  for  imported  water  in  counties  and  portions  of  counties  located 
within  the  area  is  presented  separately,  as  are  these  data  for  areas  com- 
prising the  remainder  of  the  investigational  area. 
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Southern  California  Coastal  Plain  and 
Coastal  San  Diego  County  Service  Area 


This  service  area  Includes  Orange  County  and  the  coastal  segments 
of  Los  Angeles,  San  Bemardlnq,  Riverside,  and  San  Diego  Counties.  It 
comprises  some  9>^CK)  square  miles  of  one  of  the  most  highly  developed  regions 
of  the  State,  and  includes  the  service  area  of  The  Metropolitan  Water  District 
of  Southern  California. 

The  Los  Angeles  metropolitan  area,  which  includes  Los  Angeles  and 
Orange  Counties,  is  the  nation's  third  largest  manufacturing  and  insvirance 
center  and  the  second  largest  retail  trade  center.  In  the  first  half  of 
1958,  homebuilding  continued  strong  throiighout  the  South  Coastal  Area,  with 
the  Los  Angeles,  San  Diego,  and  San  Bernardino -Riverside -Ontario  metropolitan 
areas  being  first,  sixth,  and  twelfth,  respectively,  among  the  nation's 
metropolitan  areas  in  volume  of  housing  construction.  This  housing  boom, 
which  resulted  from  the  area's  population  growth,  is  only  one  tangible  piece 
of  evidence  of  the  dynamic  economy  of  the  South  Coastal  Area.  From  19^9  to 
1957j  the  range  of  manufactxaring  employment  increase  in  the  area's  counties 
varied  from  a  high  of  35^  per  cent  in  Orange  County  to  a  low  of  60  per  cent 
in  San  Bernardino  County.  The  full  story  of  the  area's  present  stature  is 
reflected  in  the  projections  made  for  future  growth. 

The  resulting  projections  of  urban,  agricultural,  and  total  net 
water  requirements  in  the  Southern  California  Coastal  Plain  and  Coastal  San 
Diego  County  Service  Area  are  shown  on  Table  3^^  Chapter  V.  The  total  net 
water  requirements  were  projected  to  increase  from  2,058,000  acre -feet 
annually  in  196O  to  5,380,500  acre-feet  in  the  year  2020.  At  that  time, 
the  area  essentially  would  be  fully  developed. 
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FIGURE  19 


SOUTH  COASTAL  AREA 

•SOUTHERN    CALIFORNIA  COASTAL  PLAIN 
AND   COASTAL    SAN  DIEGO  COUNTY 
SERVICE    AREA. 

■PRESENT  MW.D.  SERVICE  AREA 

•KERN  COUNTY    SERVICE   AREA 


■VENTURA   COUNTY    SERVICE    AREA 

-ANTELOPE -MOJAVE   SERVICE  AREA 
•SANTA   BARBARA    SERVICE   AREA 


WHITEWATER-COACHELLA  SERVICE  AREA 


•SAN  LUIS  OBISPO  SERVICE   AREA 


note; 


SOUTH    COASTAL   ARE  A  I  NCLUOeS  VENTURA 
AND  ORANGE   COUNTIES   AND  COASTAL   PORTIONS 
OF  LOS  ANGELES  ,  SAN  BERNARDINO,  RIVERSIDE 
AND   SAN  DIEGO   COUNTIES. 
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RN  CALIFORNIA  WATER   IN   SOUTHERN   CALIFORNIA    AREAS 
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SOUTH  COASTAL  AREA 

SOUTHERN    CALIFORNIA  COASTAL  PLAIN 
AND   COASTAL    SAN  DIEGO  COUNTY 
SERVICE    AREA. 
PRESENT  M.W.D,  SERVICE  AREA 

KERN    COUNTY    SERVICE    AREA 


VENTURA   COUNTY    SERVICE    AREA 

ANTELOPE-MOJAVE    SERVICE  AREA 
SANTA   BARBARA    SERVICE   AREA 


WHITEWATER-COACHELLA   SERVICE  AREA 


SAN  LUIS  OBISPO  SERVICE    AREA 


NOTE  : 


SOUTH   COASTAL   AREA  INCLUDES  VENTURA 
AND  ORANGE  COUNTIES   AND  COASTAL   PORTIONS 
OF  LOS  ANGELES,  SAN  BERNARDINO,  RIVERSIDE 
AND  SAN  DIEGO  COUNTIES. 


2020 


PROJECTED  GROWTH  IN  DEMAND   FOR    SURPLUS    NORTHERN  CALIFORNIA  WATER  IN   SOUTHERN  CALIFORNIA    AREAS 


DEPARTMENT  OF  WATER  RESOURCES  1959 


The  safe  yield  of  existing  water  supply  developments  in  the 
service  area,  Including  an  estimated  supply  of  320,000  acre-feet  annually 
throiigh  the  Los  Angeles  Aqueduct,  was  estimated  to  be  1,275^000  acre-feet 
annually.  While  a  small  quantity  of  additional  local  waters  could  be 
economically  conserved  in  San  Diego  County,  it  was  assumed  that  the  necessary 
works  would  not  be  constructed  due  to  financing  problems. 

In  addition  to  using  the  foregoing  water  supplies  and  imported 
supplies  from  the  Colorado  River,  this  service  area  has  been  overdrawing 
its  ground  water  resources  to  satisfy  its  water  needs.  This  overdraft  has 
been  continuing  for  several  years  at  a  rate  of  300,000  to  UOO,000  acre-feet 
annxially,  and  was  assumed  to  continue  for  a  time  in  the  futixre,  as  is  indicated 
on  Table  hd   in  the  difference  between  growth  in  demand  for  imported  water  and 
supplemental  water  requirements. 


TABLE  ^4-8 

WATER  REQUIREMENTS,  LOCAL  WATER  SUPPLIES,  SUPPLEMENTAL  WATER 

REQUIREMENTS,  AND  GROWTH  IN  DEMAND  FOR  IMPORTED  WATER 

IN  THE  SOUTHERN  CALIFORNIA  COASTAL  PLAIN  AND 

COASTAL  SAN  DIEGO  COUNTY  SERVICE  AREA 

(in  acre -feet  per  year) 


Growth  in 

Net 

water  requirements 

Local  water 
supplies 

Supplemental 
water 

demand  for 

Year 

;            ; 

imported 

Urban 

: Agricultural : 

Total 

requirements 

water 

i960 

1,539,300 

518,700 

2,058,000 

1,275,000 

809,800 

611,700 

1970 

2,239,600 

i+9^,500 

2,73l+,100 

1,275,000 

1,1+82,100 

1,21+0,100 

1980 

2,911,000 

MA,  700 

3,355,700 

1,275,000 

2,090,000 

2,0ll+,000 

1990 

3,^90,600 

i^57,600 

3,9^+8,200 

1,275,000 

2,669,300 

2,663,300 

2000 

u, 119,200 

1+68,200 

1+,  587,1+00 

1,275,000 

3,308,000 

3,309,000 

2010 

iv,  601, 200 

1+58,600 

5,059,800 

1,275,000 

3,780,600 

3,785,600 

2020 

U, 927, 000 

i^53,500 

5,380,500 

1,275,000 

1+,  101, 300 

1+,  105, 300 
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The  safe  yield  of  existing  water  supply  developments  in  the 
service  area,  including  an  estimated  supply  of  320,000  acre-feet  annually 
through  the  Los  Angeles  Aqueduct,  was  estimated  to  be  1,275^000  acre-feet 
annually.  While  a  small  quantity  of  additional  local  waters  could  be 
economically  conserved  in  San  Diego  County,  it  was  assumed  that  the  necessary 
works  would  not  be  constructed  due  to  financing  problems. 

In  addition  to  using  the  foregoing  water  supplies  and  imported 
supplies  from  the  Colorado  River,  this  service  area  has  been  overdrawing 
its  ground  water  resources  to  satisfy  its  water  needs.  This  overdraft  has 
been  continuing  for  several  years  at  a  rate  of  300,000  to  ij-00,000  acre -feet 
annually,  and  was  assumed  to  continue  for  a  time  in  the  future,  as  is  indicated 
on  Table  hQ   in  the  difference  between  growth  in  demand  for  imported  water  and 
supplemental  water  requirements. 

TABLE  k8 

WATER  REQUIREMENTS,  LOCAL  WATER  SUPPLIES,  SUPPLEMENTAL  WATER 

REQUIREMENTS,  AND  GROWTH  IN  DEMAND  FOR  IMPORTED  WATER 

IN  THE  SOUTHERN  CALIFORNIA  COASTAL  PLAIN  AND 

COASTAL  SAN  DIEGO  COUNTY  SERVICE  AREA 

(in  acre-feet  per  year) 


Net  water  requirements 


Year 


Urban   : Agricultural; 


Total 


: Growth  in 
; Local  water: Supplemental: demand  for 
supplies  :   water    :  imported 
requirements:   water 


i960 

1,539,300 

518,700 

2,058,000 

1,275,000 

809,800 

611,700 

1970 

2,239,600 

i+91+,500 

2,73^^,100 

1,275,000 

1,U82,100 

1,2^0,100 

1980 

2,911,000 

W+,700 

3,355,700 

1,275,000 

2,090,000 

2,0lU,000 

1990 

3,^+90,600 

i+57,600 

3,9^,200 

1,275,000 

2,669,300 

2,663,300 

2000 

U, 119, 200 

i+68,200 

U,587,i+00 

1,275,000 

3,308,000 

3,309,000 

2010 

U, 601, 200 

i+58,600 

5,059,800 

1,275,000 

3,780,600 

3,785,600 

2020 

i+,  927, 000 

i+53,500 

5,380,500 

1,275,000 

4,101,300 

i+,  105, 300 
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The  need  for  an  additional  source  of  water  in  the  area  is  shown 
by  the  values  presented  in  the  table,  and  shown  graphically  on  Figure  19* 

The  elevation  above  sea  level  of  the  demands  for  imported  water 
is  important  in  designing  project  water  service  facilities.  Accordingly, 
estimates  were  made  of  the  distribution  of  year  2020  supplemental  water 
requirements  in  the  service  area  by  500-foot  elevation  bands.  This  distri- 
bution is  shown  on  Table  kS   by  counties  and  areas.  It  is  seen  that  about 
70  per  cent  of  the  total  is  required  below  the  1,000-foot  elevation  contour, 
while  only  3  per  cent  of  the  total  is  required  above  the  2,000-foot  contour. 


TABLE  ^4-9 

ECONOMIC  DEMAND  FOR  IMPORTED  WATER  BY  ELEVATION  ZONES 

IN  THE  SOUTHERN  CALIFORNIA  COASTAL  PLAIN  AND 

COASTAL  SAN  DIEGO  COUNTY  SERVICE  AREA 

IN  THE  YEAR  2020 

(in  thouseuids  of  acre-feet) 


Areas 

Per  cent 

■ 

Coastal 

: 

Cvmiu- 

Elevation 

Coastal: 

Coastal; 

San 

Coastal: 

of 

lative 

zones 

Los  : 

San  : 

Bernar- 

Orange: 

River-: 

Total 

total 

per 

(feet) 

Angeles: 
County: 

Diego  : 
County: 

dino 
Covinty 

County: 

side  : 
County: 

area 

centages 

Under   500 

962 

60i^ 

0 

UU3 

0 

2,009 

1+8.9 

1+8.9 

500-1,000 

370 

IU2 

137 

k2 

212 

903 

22.0 

70.9 

1,000-1,500 

179 

61 

282 

18 

208 

7W 

18.2 

89.1 

1,500-2,000 

77 

33 

61 

h 

li^7 

322 

7.9 

97.0 

2,000-2,500 

12 

6 

20 

2 

38 

78 

1.9 

98.9 

Over  2,500 

2 

k 

19 

2 

18 

h^ 

1.1 

100.0 

TOTALS 

1,602 

850 

519 

511 

623 

U,105 

100.0 

A  discussion  of  general  conditions,  factors  considered,  and  assump- 
tions employed  in  the  projections  of  demand  for  imported  water  in  component 
units  of  the  Southern  California  Coastal  Plain  and  Coastal  San  Diego  County 
Service  Area  follows,  together  with  detailed  tables  of  demands  for  water  on 

a  coiinty  basis. 
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Service  Area  of  Metropolitan  Water  District 

The  Metropolitan  Water  District  of  Southern  California  serves 
Colorado  River  water  to  its  member  eigencies  in  Los  Angeles,  Orange,  San 
Bernardino,  Riverside,  and  San  Diego  Counties,  and  comprised  sane  3,200 
square  miles  in  June,   1958.  The  District's  claimed  right  to  waters  of 
the  Colorado  River  is  1,212,000  acre-feet,  and  it  is  estimated  that  the 
net  supply  after  deducting  losses  approximates  1,150,000  acre-feet  annually. 
The  full  capacity  of  the  Colorado  River  Aqueduct  will  be  available  for  use 
by  i960  under  the  District's  present  construction  program. 

Deliveries  of  Colorado  River  water  by  the  Metropolitan  Water 
District  commenced  in  19^1^  with  a  relatively  slow  build-up  in  water  sales 
\mtil  1950>  hy  which  time  annual  deliveries  were  about  165,000  acre -feet. 
Subsequent  to  that  time.  District  annexations  and  increasing  public  aware- 
ness of  the  lowering  ground  water  levels  and  accompanying  intrusion  of  sea 
water  in  coastal  basins  have  resulted  in  an  increase  in  use  of  Colorado  River 
water  to  5^+0,000  acre-feet  in  1957 -58>  an  average  increase  of  53,000  acre- 
feet  per  year  during  this  latter  period. 

Basic  assumptions  employed  in  estimating  the  rate  at  which  imported 

water  will  be  used  in  the  present  District  ser\''ice  area  to  satisfy  water 

requirements  are  as  follows: 

(1)  The  present  patterns  of  ground  water  extractions  and 
resulting  overdrafts  in  the  ground  water  basins  of 
Los  Angeles  and  San  Gabriel  River  drainage  areas  and 
in  the  Upper  Santa  Ana  River  Basins  will  continue 
through  1970^  and  thereafter  will  gradually  be  modified 
to  a  level  of  extractions  limited  to  the  safe  yields  of 
the  basins.  The  West  Coast  Basin  is  now  limited  by 
voluntary  agreement  to  extractions  about  one -fourth 
greater  than  the  estimated  safe  yield  thereof. 
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(2)  The  present  preuitice  of  artificial  recharge  of  ground 
water  in  the  Orange  County  coastal  plain  using  imported 
water  will  continue.  However,  the  present  practice  of 
piorchasing  water  for  the  purpose  of  relieving  the 
accumulated  overdraft  will  continue  only  xintil  that 
time  between  I965  and  1970  when  this  accumulated  over- 
draft will  be  overcome. 

(3)  The  Raymond  Basin  area  will  continue  the  present  pattern 
of  grotind  water  extraction  as  limited  by  court  action. 

{k)     The  long-term  local  water  supply  available  from  San 

Diego  County  reservoirs  is  eqxial  to  the  estimated  safe 
yield  thereof.  It  is  considered  that  over  the  long- 
term  period,  additional  water  developed  by  overdrawing 
these  reservoirs,  in  conjunction  with  use  of  imported 
water,  is  of  negligible  magnitude. 

(5)  The  recent  court  decision  relative  to  ground  water 
extractions  of  the  cities  of  Riverside,  San  Bernardino, 
Colton,  ajid  Redlands  will  not  result  in  increased  use 
of  Colorado  River  water  by  reason  of  purchases  of  water 
by  those  cities  not  presently  in  the  District. 

(6)  Other  entities  within  the  District  will  continue  their 
present  practice  and  policies  with  regard  to  utilization 
of  gro\md  water  and  surface  water  supplies. 

Based  upon  these  assumptions,  the  values  of  growth  in  demand  for 
imported  water  within  the  Metropolitan  Water  District  were  estimated  as 
tabulated  on  Table  50  and  depicted  graphically  on  Figure  20.  Table  50 
contains  the  components  leading  to  determination  of  imported  water  require- 
ments as  previously  discussed  for  the  total  service  area.  The  demand  for 
imported  water  includes  the  demand  for  Colorado  River  water.  Figure  20 
clearly  shows  this  District's  future  dependence  on  northern  California 
water. 
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TABLE  50 


WATER  REQUIREMENTS,  LOCAL  WATER  SUPPLIES,  SUPPLEMENTAL  WATER 
REQUIREMENTS,  AND  GROWTH  IN  DEMAND  FOR  IMPORTED  WATER 
IN  THE  PRESENT  AREA  OF  THE  METROPOLITAN  WATER 
DISTRICT  OF  SOUTHERN  CALIFORNIA 

(In  acre -feet  per  year) 


Growth  in  . 

Net 

water  requirements 

: Local  water 
:  supplies 

Supplemental 
water 

demand  for 

Year 

:           : 

imported 

Urban 

: Agricultural: 

Total 

requirements 

water 

i960 

1,36U,800 

412,000 

1,776,800 

1,028,600 

756,200 

602,500 

1970 

1,976, Uoo 

39^,600 

2,371,000 

1,028,600 

1,35^,200 

1,209,900 

1980 

2,5M^,l+00 

337,800 

2,882,200 

1,028,600 

1,863,000 

1,827,900 

1990 

2,986,100 

338,700 

3,32U,800 

1,028,600 

2,296,100 

2,287,800 

2000 

3,U6i^,700 

329,300 

3,79^^,000 

1,028,600 

2,765,300 

2,762,500 

2010 

3,822,300 

308,200 

A, 130, 500 

1,028,600 

3,101,900 

3,103,200 

2020 

it,  077, 700 

280,100 

U, 357,800 

1,028,600 

3,329,200 

3,328,800 

It  is  believed  that  the  projected  increases  of  population  and 
irrigated  acreage  in  the  District  service  area  will  occur  regardless  of 
immediate  construction  of  aqueduct  facilities  from  northern  California. 
Moreover,  in  San  Diego  County  and  southwestern  Riverside  County,  agricul- 
tural growth  will  be  greatly  stimulated  during  the  coming  decade  by  the 
construction  of  the  Second  San  Diego  Aqueduct.  The  historical  inhibition  of 
growth  of  irrigated  agriculture  in  these  areas  resvilting  from  lack  of  a  firm 
water  supply  will  be  removed  by  the  construction  of  this  facility. 

It  has  been  s\iggested  that,  upon  the  completion  of  the  enlargement 

of  Colorado  River  Aqueduct  facilities  in  I96O,  the  District  operate  the  aqueduct 

at  full  capacity  and  spread  excess  water  deliveries  in  the  undergroimd.  At  the 

time  direct  demands  on  the  aqueduct  eq\ialed  the  capacity  thereof,  the  water 

stored  in  undergro\md  basins  would  be  withdrawn  and  distributed  to  member 

agencies.  The  purpose  of  this  plan  would  be  to  provide  carry-over  water  in 

the  event  a  new  sovirce  of  water  supply  were  not  available  at  the  time  it  was 

needed. 
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Analysis  of  the  plan  indicates  that  probably  only  in  the  Upper  San 
Gabriel  Valley  Basin  in  Los  Angeles  County  and  in  Chino  and  Blanker  Hill 
Basins  in  San  Bernardino  Covmty  is  there  dewatered  storage  capacity  of  a 
magnitude  necessary  for  the  undertaking.  Further,  there  does  not  exist  the 
legal  mechanism  at  this  time  by  which  the  plan  could  be  accomplished. 
Assuming  that  it  could  be  legally  accomplished  and  disregarding  the  inherent 
physical  problems,  it  is  estimated  that  the  program  would  have  the  net  effect 
by  1970  of  maintaining  the  present  conditions  of  ground  water  overdraft.   In 
other  words,  the  accumulated  ground  water  overdraft  in  1970  would  be  equiva- 
lent to  presently  existing  accumulated  overdraft. 

Under  the  assumptions  followed  in  deriving  the  imported  water  demands 
shown  in  Table  ^0,   the  accumulated  overdraft  in  the  District  by  1970  would  be 
about  3>000,000  acre-feet  greater  than  at  present.  Thus,  the  program  if  found 
practicable  of  accomplishment,  is  considered  highly  desirable.  However,  it 
does  not  appear  to  offer  a  solution  to  the  water  supply  problems  of  the 
District's  area  beyond  1970. 


Coastal  Plain  Areas  not  Presently  Served 
with  Imported  Water 


Highly  developed  areas  in  the  southern  California  coastal  plain 
not  presently  served  with  imported  water  include  the  San  Bernardino  Valley, 
San  Gabriel  Valley,  Newhall,  and  Agoura  subunits.  With  the  exception  of  the 
Agoura  subvm.it,  these  areas  overlie  large  permeable  ground  water  basins 
adjacent  to  mountain  watersheds  and  have  not  experienced  acute  water  shortages. 
Increased  use  of  water  in  these  basins  has,  however,  diminished  the  supply 
to  downstream  basins.  The  increased  utilization  of  water  that  will  result 
with  projected  growth  will  eventiially  exceed  the  local  water  supplies  avail- 
able thereto  and  the  utilization  of  imported  water  will  become  a  necessity. 
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FIGURE  20 


iSUPPLY  FROM  COLORADO  RIVER  AQUEDUCT 


1980 
YEARS 


1990 


2000 


2010 


2020 


D  WATER  IN  PRESENT  METROPOLITAN  WATER  DISTRICT  SERVICE  AREA 


FIGURE  20 


HISTORICAL  AND  PROJECTED  GROWTH  IN  DEMAND  FOR  IMPORTED  WATER  IN  PRESENT  METROPOLITAN  WATER  DISTRICT  SERVICE  AREA 


DEPARTMENT  OF  WATER  RESOURCES  1959 


In  the  Agoura  subunit,  water  supplies  are  presently  inadeqviate 
and  rapid  urban  expansion  would  be  occurring  now  if  an  adequate  water  supply- 
were  available. 

The  growth  in  economic  demand  for  imported  water  in  these  areas 
was  predicated  on  the  following  assumptions: 

(1)  The  San  Gabriel  Valley  and  Agoura  subunits  will 
commence  the  use  of  imported  water  supplies  in  1970. 

(2)  The  San  Bernardino  Valley  subimits  will  ccHnmence 
the  use  of  imported  water  supplies  in  19^2. 

(3)  The  Newhall  subunit  will  commence  using  imported 
water  in  19^5* 

{k)     Overdrafts  which  may  exist  at  the  commencement  of 
taking  imported  water  will  be  gradually  eliminated 
during  the  ensuing  10-year  interval. 

It  is  recognized  that  the  above-stated  dates  for  initial  use  of 

imported  water  supplies  are  conservative  and  physical  or  legal  considerations 

may  make  it  mandatory  that  initial  use. of  imported  water  occur  at  earlier 

dates.  Use  of  imported  water  in  advance  of  the  assumed  dates,  depending  on 

the  exact  time,  would  either  advance  the  date  when  northern  California  water 

would  be  needed  in  the  southern  California  area  or  result  in  a  more  rapid 

growth  in  demand  for  the  water  thaji  estimated  herein. 

Demand  for  Imported  Water  by  Areas.  Net  water  requirements,  local 
water  supplies,  supplemental  water  requirements,  and  the  growth  in  demand 
for  imported  water  for  counties  and  portions  of  covinties  within  which  service 
from  the  Metropolitan  Water  District  is  available  are  presented  in  the  follow- 
ing paragraphs.  The  growth  in  demand  for  imported  water  includes  demands  for 
water  from  the  Colorado  River  Aqueduct  where  applicable. 
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In  the  Agoura  subunit,  water  supplies  are  presently  inadeq\iate 
and  rapid  xirban  expansion  would  be  occurring  now  if  an  adequate  water  supply- 
were  available. 

The  growth  in  economic  demand  for  imported  water  in  these  areas 
was  predicated  on  the  following  assumptions: 

(1)  The  San  Gabriel  Valley  and  Agoura  subunits  will 
commence  the  use  of  imported  water  supplies  in  1970' 

(2)  The  San  Bernardino  Valley  subunits  will  ccamnence 
the  use  of  imported  water  supplies  in  19B2. 

(3)  The  Newhall  subunit  will  commence  using  imported 
water  in  19^5' 

{h)     Overdrafts  which  may  exist  at  the  ccmmencement  of 
taking  imported  water  will  be  gradually  eliminated 
during  the  ensuing  10-year  interval. 

It  is  recognized  that  the  above-stated  dates  for  initial  use  of 

imported  water  supplies  are  conservative  and  physical  or  legal  considerations 

may  make  it  mandatory  that  initial  use. of  imported  water  occur  at  earlier 

dates.  Use  of  imported  water  in  advance  of  the  assumed  dates,  depending  on 

the  exact  time,  would  either  advajice  the  date  when  northern  California  water 

would  be  needed  in  the  southern  California  area  or  result  in  a  more  rapid 

growth  in  demand  for  the  water  than  estimated  herein. 

Demand  for  Imported  Water  by  Areas.  Net  water  requirements,  local 
water  supplies,  supplemental  water  requirements,  and  the  growth  in  demand 
for  imported  water  for  counties  and  portions  of  counties  within  which  service 
from  the  Metropolitan  Water  District  is  available  are  presented  in  the  follow- 
ing pareigraphs.  The  growth  in  demand  for  imported  water  includes  demands  for 
water  from  the  Coloraxio  River  Aqueduct  where  applicable. 
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AH  of  the  following  tables  are  summaries  of  similar  data  for  each 
subunit  making  up  the  larger  areas.  In  several  of  the  areas,  apparent 
incongruities  appear  in  comparing  the  values  in  the  tables.  This  is  because 
there  may  be  surpluses  of  local  water  supplies  in  some  subiinits  and  shortages 
in  other  subunits  within  the  same  larger  area,  with  the  summation  indicating 
a  supplemental  water  requirement  existing  simultaneously  with  surplus  local 
water  supplies. 

1.  Coastal  Los  Angeles  County.  These  data  are  summarized  on 
Table  51  for  the  coastal  portion  of  Los  Angeles  County.   Included  in  tabvilated 
values  of  local  water  supplies  is  an  estimated  supply  of  320,000  acre-feet 
annually  from  the  Mono-Owens  Basins.  The  effect  of  the  continxiation  of  urban 
encroachment  on  irrigated  lands  is  clearly  shown  on  this  table  throxigh  the 
early  elimination  of  agricultural  water  requirements.  This  continuing  trend 
has  resulted  in  a  loss  of  100,000  acres  of  agriculturally  productive  lands 
since  19^8. 

TABLE  51 

WATER  REQUIREMENTS,  LOCAL  WATER  SUPPLIES,  SUPPLEMENTAL  WATER 
REQUIREMENTS,  AND  GROWTH  IN  DEMAND  FOR  IMPORTED  WATER 
IN  COASTAL  LOS  ANGELES  COUNTY 

(in  acre -feet  per  year) 


Net  water  requirements 


Year 


Urban   : Agricultural:   Total 


: Growth  in 
: Local  water: Supplemental: demand  for 
supplies  :   water    :  imported 
requirements:   water 


i960 

1,183,700 

117,700 

1,231,1+00 

71+3,000 

501,200 

302,700 

1970 

1,615,200 

11,500 

1,626,700 

71+3,000 

893,500 

662,600 

1980 

1,982, uoo 

2,000 

1,981+,  UOO 

71+3,000 

1,21+1,1+00 

1,191,000 

1990 

2,136,800 

0 

2,136,800 

71+3,000 

1,393,800 

1,381+,  000 

2000 

2,228,000 

0 

2,228,000 

71+3,000 

1,1+85,000 

1,1+83,900 

2010 

2,292,700 

0 

2,292,700 

71+3,000 

1,51+9,700 

1,551,000 

2020 

2,3^6,100 

0 

2,31+6,100 

71+3,000 

1,603,100 

1,602,1+00 
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2.   Orange  County.  Table  52  shows  the  basic  data  for  Orange 
County.   In  similar  fashion  to  Los  Angeles,  the  pattern  of  water  use  in 
Orange  County  is  projected  to  change  from  a  major  portion  used  for  agriculture 
to  none  in  about  60  years.  This  will  occur  as  a  result  of  the  exploding  growth 
of  population  on  these  lands.  Loss  of  one-half  of  the  citrus  acreage  existing 
in  Orange  County  in  19^0  has  already  occurred  because  of  population  growth. 


TABLE  52 

WATER  REQUIREMENTS,  LOCAL  WATER  SUPPLIES,  SUPPLEMENTAL  WATER 
REQUIREMENTS,  AND  GROWTH  IN  DEMAND  FOR  IMPORTED  WATER 
IN  ORANQE  COUNTY 

(In  acre -feet  per  year) 


Growth  in 

Net 

water  requirements 

Local  water 
supplies 

Supplemental 
water 

demand  for 

Year 

:           : 

imported 

Urban 

: Agricultural : 

Total 

requirements 

water 

i960 

12U,500 

li+2,600 

267,100 

153,500 

113,600 

132,000 

1970 

253,700 

9i^,200 

3^+7,900 

153,500 

19U,Uoo 

192,700 

1980 

385,000 

32,200 

i^l7,200 

153,500 

263,800 

262,800 

1990 

ii86,i+00 

19,600 

506,000 

153,500 

352,i+00 

352,300 

2000 

567,300 

10,700 

578,000 

153,500 

i+2i+,ii00 

i^21,200 

2010 

617,700 

l,i^00 

619,100 

153,500 

i+65,600 

k6'^,koo 

2020 

664,900 

0 

66U,900 

153,500 

511, Uoo 

511,300 

3.  Coastal  Riverside  County.  This  area  includes  those  Riverside 
County  subunits  in  the  Upper  Santa  Ana  Valley,  excluding  the  Winchester 
South  subuuit.  Data  used  in  projecting  demands  for  imported  water  therein 
are  shown  on  Table  53 •  The  water  requirements  show  very  rapid  expansion  in 
urban  water  use,  with  agricultural  use  holding  its  own  through  the  near  future. 
This  reflects  the  continuation  of  sizable  acreages  of  irrigated  agriculture 
throughout  the  60-year  study  period. 
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This  forecast  use  of  large  acreages  to  grow  irrigated  crops  was 
based  on  the  following  conditions  in  the  area: 

(1)  A  considerable  acreage  of  good  irrigable  lands  (203,000 
acres  of  good  valley  (v)  and  hill  (h)  lands). 

(2)  A  rapid  population  growth  but  not  sufficient  to  force 
agriculture  out  of  existence  except  in  the  Western 
Municipal  Water  District  area.   Irrigated  acreage  is 
indicated  as  increasing  in  the  Eastern  Municipal  Water 
District  area  from  32,700  acres  in  1957  to  U0,500  acres 
in  2020  because  of  the  availability  of  good  irrigable 
and  habitable  lands  sufficient  for  both  agricultural 
and  urban  growth. 

(3)  The  adaptability  of  high  income  producing  truck  crops, 
oranges,  grapefruit,  and  deciduous  fruits  to  the  area. 

(k)     Sufficient  good  land  for  crop  rotations  and  maintenance 
of  truck  crop  production  in  the  area. 


TABLE  53 

WATER  REQUIREMENTS,  LOCAL  WATER  SUPPLIES,  SUPPLEMENTAL  WATER 
REQUIREMENTS,  AND  GROWTH  IN  DEMAND  FOR  IMPORTED  WATER 
IN  COASTAL  RIVERSIDE  COUNTY^ 

(in  acre-feet  per  year) 


Growth  in 

Net 

water  requirements 

Local  water 
supplies 

Supplemental 
water 

demand  for 

Year 

:                          : 

imported 

Urban 

: Agricultural : 

Total 

requirements 

water 

i960 

20,600 

122,100 

11+2,700 

120,000 

35,800 

33,000 

1970 

3i+,200 

110,800 

11+5,000 

120, 000 

39,600 

1+5,000 

1980 

61,100 

102,000 

163,100 

120,000 

5l+,100 

60,000 

1990 

lit3,500 

90,600 

23l+,100 

120,000 

lll+,300 

lll+,l+00 

2000 

295,700 

81+,  200 

379,900 

120,000 

259,900 

261,000 

2010 

U5l,700 

73,000 

52l+,700 

120,000 

l+Oi+,700 

i+oi+,6oo 

2020 

5^+3,300 

56,600 

599,900 

120,000 

1+80,000 

1+80, 000 

a.   Comprising  subunits  No.  137  through  11+7  and  153 • 
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h.     Coastal  San  Bernardino  County.  The  data  leading  to  demands 
for  imported  water  in  coastal  San  Bernardino  County  are  presented  in  Table 
5U.  This  area  is  now  more  urbanized  than  coastal  Riverside  County,  and 
continued  urban  pressures  will  cause  the  loss  of  agricultural  production 
more  rapidly  than  in  the  latter  county.  The  rapid  decline  in  the  near  future 
in  acreage  of  irrigated  lands  is  a  factor  in  keeping  the  total  water  require- 
ments from  rising  very  rapidly  under  the  impetus  of  population  growth. 

After  1990?  there  will  be  a  sizable  pop\ilation  residing  in  the 
mountains  to  the  north  of  this  area.  The  water  required  for  this  population 
will  reduce  the  mountain  water  discharged  to  the  valley  floors.   In  lieu  of 
more  accurate  information  on  this  matter,  the  demand  for  imported  water  after 
1990  vas  increased  by  ij-jOOO  acre-feet  per  year  in  the  valley  lands  to  allow 
for  decreased  local  water  supplies. 


TABLE  5^ 

WATER  REQUIREMENTS,  LOCAL  WATER  SUPPLIES,  SUPPLEMENTAL  WATER 
REQUIREMENTS,  AND  GROWTH  IN  DEMAND  FOR  IMPORTED  WATER 
IN  COASTAL  SAN  BERNARDINO  COUNTY 

(in  acre -feet  per  year) 


Growth  in 

Net 

water  requirements 

Local  water 
supplies 

Supplemental 
water 

demand  for 

Year 

:           : 

imported 

Urban 

: Agricultural: 

Total 

requirements 

water 

i960 

^7,000 

111,900 

158,900 

131^,200 

25,600 

8,000 

1970 

78,200 

93,200 

171,J+00 

13^,200 

35,600 

21,000 

1980 

119  Aoo 

72,600 

192,000 

13^^,200 

56,000 

25,500 

1990 

2i+8,900 

39,000 

287,900 

13^,200 

lU9,700 

153,500 

2000 

i+30,100 

21,000 

1+51,100 

131^,200 

312,600 

316,800 

2010 

576,900 

8,ifOO 

585,300 

13^,200 

i+i+6,900 

1+50,900 

2020 

651,900 

Uoo 

652,300 

13^,200 

513,800 

518,500 
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5.  Coastal  San  Diego  and  southwestern  Riverside  Counties.  The 
values  for  this  area  are  tabulated  on  Table  55-  As  will  be  noted,  both 
urban  and  agricultural  water  requirements  are  projected  as  increasing  by 
substantial  quantities.  The  projected  urban  water  use  is  based  on  the 
enormous  population  growth  potential  of  all  portions  of  the  Southern 
California  Coastal  Plain  and  Coastal  San  Diego  County  Service  Area,  while 
the  agricultural  water  use  is  due  to  the  availability  of  vast  areas  presently 
not  irrigated.  These  lands  are  capable  of  producing  crops  with  high  residual 
incomes,  such  as  avocados,  lemons,  market  tomatoes,  strawberries,  cucumbers 
and  lettuce.  The  growing  of  market  cut  flowers,  flower  bulbs,  and  nursery 
stock  were  also  projected  as  very  favorable  high  income  producing  crops  for 
the  area. 

TABLE  55 

WATER  REQUIREMENTS,  LOCAL  WATER  SUPPLIES,  SUPPLEMENTAL  WATER 
REQUIREMENTS,  AND  GROWTH  IN  DEMAND  FOR  IMPORTED  WATER 
IN  COASTAL  SAN  DIEGO  COUNTY  AND  SOUTHWESTERN 
RIVERSIDE  COUNTY^ 

(in  aicre-feet  per  year) 


Growth  in 

Net 

water  requirements 

Local  water 
supplies 

Supplemental 
water 

demand  for 

Year 

;             I 

imported 

Urban 

•.Agricultural: 

Total 

requirements 

water 

i960 

163,500 

9i^,i^00 

257,900 

12i+,300 

133,600 

136,000 

1970 

258,300 

l81+,800 

M+3,100 

12U,300 

318,800 

318,800 

1980 

363,100 

235,900 

599,000 

12^,300 

k'Jk,^oo 

1+7^,700 

1990 

U75,000 

308,i+00 

783,i+00 

12l+,300 

659,100 

659,100 

2000 

598,100 

352,300 

950, uoo 

12U,300 

826,100 

826,100 

2010 

662,200 

375,800 

1,038,000 

12l+,300 

913,700 

913,700 

2020 

720,800 

396,500 

1,117,300 

12U, 300 

993,000 

993,100 

a.  Comprises  subunits  numbered  85  through  111,  117,  119,  120, 
125,  128,  129,  130,  and  133  through  136. 
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Ventura  County  Service  Area 

Data  on  water  requirements,  local  water  supplies,  supplemental 
water  requirements,  and  demand  for  imported  water  for  the  Ventura  County- 
Service  Area  are  shown  in  Table  56.  As  these  data  illustrate,  Ventura 
Coxrnty,  similar  to  the  more  southerly  areas  on  the  coastal  plain,  is  expected 
to  exhibit  a  continuing  urbanization  at  the  expense  of  agriculture.   It  has 
exhibited  a  spectacular  increase  of  200  per  cent  in  manufacturing  employment 
between  19^9  and  1957^  which  has  acted  to  attract  people  to  the  County  in 
ever -increasing  numbers.   Mineral  production  is  also  a  principal  element  in 
the  County's  economy,  with  the  County's  mineral  production  exceeding  in  value 
that  of  25  states.  The  future  base  of  the  County's  expansion,  however,  will 
be  manufacturing,  as  mineral  production  is  not  expected  to  materially 
increase  in  the  future. 

This  area  possesses  a  fine  equable  climate  conducive  to  the  growing 
of  truck  crops,  lemons,  Valencia  oranges,  and  avocados,  which  have  unit 
residual  incomes  well  above  costs  of  imported  water.  These  crops  are 
estimated  to  comprise  the  majority  of  the  projected  crops  throughout  the 
60-year  period  196O  to  2020.   During  this  period  of  time  the  large-scale 
farming  operations  in  the  county  will  be  gradually  converted  into  small, 
part-time  orange,  lemon,  and  avocado  farming  operations. 

Ground  water  overdraft  of  serious  proportions  exists  both  in  the 
Calleg\ias  Municipal  Water  District  and  the  Oxnard  Plain  area  of  the  United 
Water  Conseirvation  District.   Plans  for  additional  local  water  supply  develop- 
ment have  been  proposed  to  mitigate  these  problems.  The  State  Water  Rights 
Board  in  Decision  D-884  approved  in  part  Applications  13^17>  13^1TA,  and 
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IS'^^lS.  This  has  the  effect  of  permitting  the  Calleguas  Municipal  Water 
District  to  proceed  on  a  joint  effort  with  the  United  Water  Conservation 
District  to  develop  the  waters  of  Sespe  Creek  at  the  Topatopa  dam  site. 
This  decision  is  presently  being  contested  by  the  United  Water  Conservation 
District. 

The  Ventura  River  Municipal  Water  District  in  the  westerly  portion 
of  Ventura  County  has  contracted  with  the  United  States  Bureau  of  Reclamation 
fcr  the  safe  yield  of  27,000  acre-feet  of  water  from  the  Casitas  Project, 
now  nearing  completion.  This  will  supply  the  District's  iramedia.  e  and  future 
needs  for  several  decades. 

The  growth  in  economic  demand  for  imported  water  in  Ventura  County 
and  adjacent  areas  was  based  on  the  following  assumptions: 

(1)  The  joint  development  of  Sespe  Creek  will  be  completed 
by  1970,  and  the  safe  yield  therefrom  will  be  allocated 
as  per  Decision  D-88U  of  the  State  Water  Rights  Board. 

(2 )  The  upper  ground  water  basins  along  the  Santa  Clara 
River  will  yield  an  additional  26,000  acre -feet  annually 
by  1980  through  increased  extractions  by  overlying  users. 

(3)  The  Ventura  River  Municipal  Water  District  will  have 
sufficient  local  water  supplies  to  sustain  continued 
economic  expansion  therein  until  1995,  at  which  time 
it  will  commence  using  imported  water. 

Regardless  of  the  final  plan  of  development  adopted  for  Sespe 
Creek  and  the  allocation  of  water  therefrom,  the  economic  demand  for  imported 
water  in  the  entire  county,  as  presented  in  Table  56,  would  not  be  signifi- 
cantly changed. 
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TABLE  56 

WATER  REQUIREMENTS,  LOCAL  WATER  SUPPLIES,  SUPPLEMENTAL  WATER 
REQUIREMENTS,  AND  GROWTH  IN  DEMAND  FOR  IMPORTED  WATER 
IN  THE  VENTURA  COUNTY  SERVICE  AREA^ 

(in  acre -feet  per  year) 


Growth  in 

Net 

wat 

er  requirements 

Local  water 
supplies 

Supplemental 
water 

demand  for 

Year 

: 

: 

imported 

Urban 

:Ag 

ricultural: 

Total 

requirements 

water 

i960 

2U,ti00 

181,800 

206,600 

li|8,900 

bl,200 

0 

1970 

U2,600 

186,000 

228,600 

178,900 

67,800 

10,000 

1980 

67,i+00 

165,300 

232,700 

20U,900 

i+0,600 

U0,700 

1990 

111,000 

1^4-2,600 

253,600 

20i+,900 

5U,i^00 

54,600 

2000 

193,200 

126,300 

319,500 

20i|,900 

114,500 

114,700 

2010 

275,100 

97,300 

372,i+00 

20i+,900 

l67,ij-00 

167,900 

2020 

362,i^00 

78,100 

kko, 500 

20i+,900 

235,600 

236,000 

a.  Comprises  subunits  numbered  42  through  44  and  46  through  48. 

Santa  Barbara  Service  Area 

The  Santa  Barbara  Service  Area  includes  all  of  Santa  Barbara 
County  plus  that  portion  of  the  Santa  Maria  Valley  Water  Conservation  District 
located  within  San  Luis  Obispo  County.  The  excellent  prospects  for  increasing 
rates  of  population  growth  in  this  service  area  will  act  to  limit  agricultural 
expansion  therein  as  some  of  the  best  agricultural  lands  in  the  area  are  also 
those  lands  with  the  highest  potential  for  becoming  urbanized  during  the 
study  period. 

The  establishment  of  Vandenburg  Air  Force  Base,  formerly  Camp  Cooke, 
and  the  large  federal  expenditures  for  the  development  of  this  missile  base 
has  already  caused  an  increase  in  economic  activity  in  the  Santa  Ynez  and 
Santa  Maria  Valleys,  which  will  cause  an  early  decline  in  extent  of 
irrigated  lands.  These  areas,  which  contain  some  of  the  best  truck  crop  land 
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in  California,  are  projected  to  recover  from  the  urtan  encroachment 
stimulated  by  Vandenberg  Air  Force  Base  by  replacement  plantings  on  less 
desirable  agricultural  lands  on  the  peripneries  of  tne  Santa  Maria  and  Lompoc 
Valleys . 

Otner  areas  in  nortnern  Santa  Barbara  County  are  nandicapped  by 
a  growing  season  one-third  less  than  that  around  Santa  Maria  or  Lompoc.  Tnus, 
crops  wnich  can  pay  for  imported  water  are  limited  in  these  areas.   The 
demands  for  imported  water  projected  for  tnese  areas,  which  includes  the  Los 
Alamos,  La  Zaca,  and  Santa  Ynez  subunits,  are  predicated  upon  the  availability 
of  imported  water.  Unlike  the  fertile  valleys  around  Santa  Maria  and  Lompoc, 
growth  in  irrigated  agriculture  creating  demands  for  imported  water  in  these 
areas  would,  in  large  part,  not  occur  without  the  construction  of  an  aqueduct 
through  the  area. 

The  south  coastal  area  of  Santa  Barbara  County,  an  area  with 
excellent  living  conditions  and  a  climate  conducive  to  the  production  of 
high-value  crops,  is  expected  to  develop  in  the  futirre  to  an  area  of  urban 
and  suburban  living  with  some  small  part-time  farms.   In  the  projections  of 
irrigated  agriculture  it  was  assumed  that  the  larger  full-time  farm  will 
cease  to  exist.   There  are  nixraerous  small  part-time  lemon  and  avocado  groves 
in  the  area  at  the  present  time  and  it  was  expected  that  this  development 
will  continue  as  increases  in  population  put  economic  pressure  on  agriculture. 

Crop  acreages  as  visualized  in  the  south  coastal  area  of  Santa 
Barbara  County  will  increase  from  the  present  acreage  of  li+,500  acres  to 
25,600  acres  on  the  basis  of  the  small  part-time  farm.  The  principal  crops 
projected  are  citrus,  avocados,  and  truck  crops.  This  follows  the  present 
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crop  i)attem,  but  places  more  emphasis  on  lemons  and  avocados  as  these  crops 
adapt  themselves  well  to  small  part-time  operation.  It  is  anticipated  that 
ability  to  pay  for  water  will  be  no  problem  for  these  crops  as  residual  income 
for  payment  of  irrigation  water  and  farming  incentive  is  very  high  compared 
with  assumed  charges  for  water. 

Local  water  supplies  in  the  Santa  Ynez  Valley  and  in  the  south 
coastal  portions  of  the  county  are  presently  adequate  and  should  sustain 
growth  therein  through  1970.  By  that  date,  the  south  coastal  portions  of 
Santa  Barbara  County  will  require  imported  water  as  it  is  estimated  that 
siirface  water  yield  will  have  been  fully  utilized,  amd  local  ground  water 
basins  are  not  capable  of  sustaining  long-term  heavy  overdraft.   In  the  Santa 
Maria  Valley,  it  is  estimated  that  substantial  overdraft  will  exist  by  the 
early  1970s  even  with  the  yield  from  Twitchell  Dam  and  Reservoir,  recently 
completed,  being  available. 

The  growth  in  economic  demand  for  imported  water,  s\ammarized  in 
Table  57^  was  based  on  the  following  ass\amptions: 

(1)  Increases  in  water  requirements  in  the  south  coastal 
portions  of  the  county  after  the  year  1970  will  be 
met  by  imported  water. 

(2)  Imported  water  deliveries  will  begin  in  1970  in  the 
Santa  Maria  and  Santa  Ynez  Valleys,  and  overdrafts 
therein  will  be  gradually  eliminated  over  the  ensuing 
15  years. 
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TABLE  57 

WATER  REQUIREMENTS,  LOCAL  WATER  SUPPLIES,  SUPPLEMENTAL  WATER 
REQUIREMENTS,  AND  GROWTH  IN  DEMAND  FOR  IMPORTED  WATER 
IN  THE  SANTA  BARBARA  SERVICE  AREA^ 

(in  acre -feet  per  year) 


Growth  in 

Net 

water  requirements 

Local  water 
supplies 

Supplemental 
water 

demand  for 

Year 

:           : 

imported 

Urban 

: Agricultural : 

Total 

requirements 

water 

i960 

21,600 

11^3,000 

l6i+,600 

175,100 

27,100 

0 

1970 

30,900 

1^^4,600 

175,500 

180,500 

29,000 

15,300 

1980 

14-2,500 

169,700 

212,200 

180,500 

61,000 

57,800 

1990 

62,000 

182,700 

2414,700 

180,500 

93,600 

92,800 

2000 

93,500 

183,200 

276,700 

180,500 

119,200 

121,100 

2010 

131,600 

187,600 

319,100 

180,500 

153,800 

153,900 

2020 

178, 300 

188,200 

366, 500 

180,500 

194,1+00 

195,500 

a.  Comprises  subiinits  numbered  22  through  39 • 

Sam  Luis  Obispo  Service  Area 

The  San  Luis  Obispo  Service  Area,  for  which  data  are  summarized 
in  Table  58,  includes  the  Upper  Salinas  and  coastal  portions  of  San  Luis 
Obispo  Covmty,  but  excludes  the  highly  developed  portion  of  the  Santa  Maria 
Valley  Water  Conservation  District  located  within  San  Luis  Obispo  Coiinty, 
and  the  Cuyama  Valley  and  Carrizo  Plains.  These  two  latter  streas  were 
studied  and  it  was  concluded  that,  due  to  their  limited  growing  season 
and  physical  location  with  respect  to  the  aqueduct,  they  did  not  have  the 
ability  to  finance  and  pay  for  the  facilities  necessary  to  convey  and 
distribute  imported  water. 

For  many  yeaxs,  economic  demands  for  imported  water  in  the  service 
area  will  be  relatively  small.   This  condition  is  projected  because  (l)  the 
area  does  not  have  a  large  urban  population  at  this  time  and  has  not  yet 
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experienced  population  increases  to  the  same  extent  of  other  portions  of 
southern  California;  (2)  the  area  has  only  a  limited  area  of  land  that 
combines  favorable  topography  with  climatic  conditions  in  a  manner  that 
high  income  producing  crops  may  be  grown  thereon;  and  (3)  the  area  possesses 
substantial  amounts  of  presently  unused  local  water  resoxirces  that  can 
feasibly  be  developed. 

The  economic  demands  for  imported  water  in  the  study  units  were 
based  on  the  following  assumptions: 

(1)  Water  storage  projects  will  be  developed  in  the  coastal 
portion  of  San  Luis  Obispo  County  as  needed,  which,  with 
full  utilization  of  ground  water  supplies,  will  result 
in  an  increase  of  the  safe  yield  of  as  much  as  85,000 
acre-feet  per  annum  in  this  portion  of  the  service  area. 

(2)  Water  storage  projects  will  be  developed  in  the  Upper 
Salinas  Valley  as  needed,  which,  with  full  utilization 
of  ground  water  supplies,  will  result  in  an  increase 
in  safe  yield  of  about  15,000  acre -feet  per  annum  in 
this  portion  of  the  service  area. 

(3)  Imported  water  will  first  be  utilized  in  about  1971 

in  localized  areas  of  the  County,  and  all  supplemental 
water  requirements  after  the  year  1990  will  be  met 
with  imported  water. 

The  economic  demands  for  imported  water  resulting  from  application 

of  the  foregoing  assumptions  are  set  forth  in  Table  58'   It  can  readily  be 

seen  that  these  demands  would  be  substantially  greater  if  the  postulated 

local  water  development  projects  were  not  constjructed.  These  local  projects 

cajinot  be  of  assistance  to  all  subunits,  however,  as  conveyance  costs  would 

become  prohibitive.  Therefore,  shortages  of  water  will  occur  in  some  subunits 

at  the  same  time  that  unused  local  supplies  are  available  in  other  subunits. 

For  this  reason,  there  is  a  demand  for  imported  water  projected  at  the  same 

time  that  there  is  an  apparent  surplus  of  local  water  supplies  over  water 

requirements. 
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The  agricultural  water  requirements  in  Table  58  reflect  a  moderate 
amount  of  agricultural  development  that  would  occur  only  because  of  the 
construction  of  an  aqueduct  through  the  area.  If  an  additional  water  supply- 
were  not  made  available  in  the  service  area,  though,  its  economy  would  be 
seriously  impaired  after  about  1990 • 

TABLE  58 

WATER  REQUIREMENTS,  LOCAL  WATER  SUPPLIES,  SUPPLEMENTAL  WATER 
REQUIREMENTS,  AND  GROWTH  IN  DEMAND  FOR  IMPORTED  WATER 
IN  THE  SAN  LUIS  OBISPO  SERVICE  AREA^ 

(in  sLcre-feet  per  year) 


Net  wat er  requirements 


Year 


Urban 


: Agricultural:   Total 


: Growth  in 
: Local  water : Supplemental : demand  f pr 
supplies  :   water    :  imported 
requirements:  water 


i960 

8,000 

1+5,700 

53,700 

07,800 

3,000 

0 

1970 

11,300 

52,100 

63,^00 

9^,300 

1,900 

0 

1980 

17,000 

71,900 

88,900 

128,200 

5,800 

5,000 

1990 

30,800 

102,i^00 

133,200 

ik-j,koo 

20, 600 

18,700 

2000 

58,500 

104, 300 

162,800 

nk,ioo 

28,i+00 

27,700 

2010 

97,900 

99,800 

197,700 

187,200 

37,500 

37,100 

2020 

13^^,800 

89,800 

22U,600 

189,200 

5^^,800 

5^,800 

a.  Comprises  subunits  numbered  1  through  5,  7  through  19,  and  21. 

Antelope -Mo jave  Service  Area 

The  development  of  the  Antelope -Mo jave  Service  Area  has  been  to 
some  extent  retarded  by  the  lack  of  an  adequate  water  supply.  A  rather  large 
agricultural  economy  has  been  built  up  in  the  Antelope  Valley  area  over  a 
period  of  years  by  overdraft  on  ground  water,  and  urbanization  of  the  area 
has  been  occurring  in  the  last  few  years.   Similar  development  has  occ\irred 
in  the  Mojave  Fllver  area.  It  is  anticipated  that  agricultural  lands  in  these 
areas  will  be  reduced  as  a  result  of  encroachment  of  urban  growth  and  becaxise 
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of  rising  costs  of  pumping  ground  water.   Based  upon  the  assumptions  employed 
herein  that  water  costs  to  the  farmer  would  be  eq-ual  to  the  cost  of  water 
delivery,  irrigated  agric\iltural  development  would  not  be  stimulated  by 
importation  of  water  as  estimates  of  costs  of  northern  California  water 
delivered  in  the  area  exceed  the  probable  ability  of  crops  climatically 
adapted  to  the  area  to  pay  for  such  water. 

The  rate  of  growth  of  economic  demand  for  imported  water  in  this 
area  was  predicated  on  the  following  assumptions: 

(1)  Initial  deliveries  of  imported  water  would  occur  in  1970 
for  the  Antelope  Valley  area,  including  that  portion  of 
Kern  County  therein,  and  in  I98O  for  the  Mojave  River  area. 

(2)  Overdraft  on  ground  water  supplies  will  continue  as  long 
as  it  is  economically  feasible  to  mine  these  supplies, 
with  the  amoxmt  of  annual  overdraft  gradually  decreasing 
to  zero  by  year  2000. 

The  demands  for  imported  water  resulting  from  these  assumptions 
are  shown  in  Table  59;  together  with  data  on  water  requirements.  These 
water  requirements  and  resulting  demands  for  imported  water  could  be  in- 
creased by  the  amount  of  water  necessary  to  maintain  a  favorable  salt 
balance  in  the  area.  There  are  many  possibilities  for  procedures  to 
eliminate  urban  wastes  in  closed  inland  basins  such  as  the  Antelope-Mojave 
Service  Area,  all  of  which  have  varying  requirements  for  water.  Without 
making  detailed  geologic  and  engineering  investigations  of  these  possi- 
bilities to  determine  the  most  economical  procedure  and  the  amount  of  water 
consumed  in  accomplishing  the  waste  disposal,  it  is  difficult  to  evaluate 
water  requirements  for  waste  disposal.  Rough  estimates  indicate  that  this 
quantity  would  be  in  the  order  of  30,000  acre-feet  per  year  at  the  year  2020, 
but,  as  this  figure  is  so  open  to  question,  no  provision  was  made  at  this 
time  for  water  for  waste  disposal. 
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TABLE  59 

WATER  REQUIREMENTS,  LOCAL  WATER  SUPPLIES,  SUPPLEMENTAL  WATER 
REQUIREMENTS,  AND  GROWTH  IN  DEMAND  FOR  IMPORTED  WATER 
IN  THE  ANTELOPE -MOJAVE  SERVICE  JVREA 

(in  acre -feet  per  year) 


Growth  in 

Net 

water  requirements 

Local  water 
supplies 

Supplemental 
water 

demand  for 

Year 

;            I 

imported 

Urban 

•.Agricultural: 

Total 

requirements 

water 

i960 

16,600 

216,000 

232,600 

130,000 

102,600 

0 

1970 

37,300 

208,600 

2ij-5,900 

130,000 

115,800 

15,000 

1980 

85,700 

190,100 

275,800 

130,000 

1^3,500 

80,000 

1990 

li+2,500 

161,000 

303,500 

130,000 

172, Uoo 

lU2,000 

2000 

197,300 

109,600 

306,900 

130,000 

177,i^00 

175,000 

2010 

238,000 

86,700 

32^,700 

130,000 

195,000 

195,000 

2020 

271,000 

67,200 

338,200 

130,000 

208,600 

208,000 

The  high  desert  areas  to  the  southeast  of  the  Antelope-Mojave 
Service  Area,  and  in  particular  that  region  between  Morongo  Valley  and 
Twentynine  Palms,  have  desirable  living  conditions,  with  less  severe 
summer  temperatures  than  those  occurring  in  other  regions  in  the  desert. 
In  the  event  that  imported  water  is  made  available  here,  this  area  will 
have  sizable  population  increases  and  resulting  high  requirements  for  im- 
ported water. 

It  is  believed  that  the  possibility  of  demands  for  imported  water 
in  the  Morongo  Valley-Twentynine  Palms  area  is  satisfactorily  provided  for 
in  the  combined  projections  for  the  desert  areas  of  the  Antelope-Mojave  sind 
Whitewater-Coachella  Service  Areas.  The  total  urban  growth  projected  for 
these  desert  service  areas  is  consistent  with  the  growth  projected  for  the 
southern  California  area;  however,  it  is  impossible  to  eiccurately  predict 
the  particular  area  in  which  persons  building  in  the  desert  will  be  residing. 
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Development  here  will  be  largely  resort  and  retirement  oriented,  and  the 
location  of  growth  centers  is  dependent  upon  future  happenings  such  as 
locaion  of  imported  water  facilities  suid  activities  of  subdividers. 
Therefore,  if  one  area  eictually  receives  more  or  fewer  persons  than  estimated 
herein,  it  will  probably  occur  at  the  expense  or  to  the  benefit  of  other 
desert  areas.  Thus,  the  urban  water  requirements  in  the  entire  desert  area 
will  essentially  be  as  projected  regardless  of  which  locality  in  the  desert 
receives  the  bulk  of  urban  development. 

Whitewater-Coachella  Service  Area 

This  area  has  a  wide  variety  of  land  usage.  Northwest  of  the 
Salton  Sea,  the  land  is  devoted  to  production  of  dates,  citrus  and  other 
subtropical  crops,  grapes,  and  truck  crops.  Proceeding  up  the  Coachella 
Valley,  the  numerous  desert  resort  communities,  including  Palm  Springs  and 
Desert  Hot  Springs,  begin  to  occupy  the  land.  Westward,  in  the  vicinity  of 
Banning,  a  small  agricultural  area  is  experiencing  urban  encroachment. 

The  suburban  developnent  occurring  throughout  the  area  from  Banning 
through  the  desert  commvinities  is  sustained  by  mining  of  ground  water  supplies. 
The  intensively  irrigated  lands  near  the  Salton  Sea  are  dependent  upon  ground 
water  extractions  in  excess  of  the  safe  yield  thereof  and  on  Colorado  River 
water  from  the  Coachella  Branch  of  the  All-Americaji  Canal.  In  portions  of 
the  urban  areas,  depths  to  ground  water  now  exceed  UOO  feet  and  the  local 
water  supply  situation  is  becoming  critical. 

Distribution  costs  of  delivering  northern  California  water  to 
farmers'  headgates,  added  to  tne  assumed  price  of  this  water,  would  be  about 
$80  per  acre-foot.  For  this  reason,  no  water  deliveries  were  contemplated 
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for  agricultural  use,  even  though  it  is  possible  that  some  deliveries  may 
be  made  in  the  far  distant  future. 

The  assumptions  followed  in  estimating  the  growth  in  demand  for 
imported  water  are  as  follows: 

( 1 )  Imported  northern  California  water  would  not  be 
available  in  the  area  until  1982. 

(2)  Imported  northern  California  water  would  only  be 
used  for  urban  purposes. 

(3)  Urbaji  water  requirements  will  be  satisfied  by 
purchases  of  imported  water,  use  of  local  water 
supplies,  and  recapture,  where  possible,  of  urban 
water  supplies  not  consumptively  used. 

(h)     Ground  water  overdraft  will  continue  throtighout  the 
study  period,  but  will  diminish  with  time. 

The  demands  for  northern  California  water  based  on  the  preceding 

assumptions,  together  with  projections  of  urban  water  requirements,  are  shown 

in  Table  60. 


TABLE  60 

UEBAN  WATER  REQUIREMENTS  AND  GROWTH 

IN  DEMAND  FOR  IMPORTED  WATER  IN 

THE  WHITEWATER -COACHKT.T A 

SERVICE  AREA 

(in  acre -feet  per  year) 


Net  urban  water 

Growth  in  demand 

Year 

requirements 

for  imported 

Urban 

water 

i960 

12,100 

0 

1970 

20,900 

0 

1980 

3^,200 

0 

1990 

5^^,700 

35,000 

2000 

81,900 

55,000 

2010 

111,500 

90,000 

2020 

13^^,600 

100,000 
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Kern  County  Service  Area 

The  Kern  County  Service  Area  comprises  that  portion  of  Kern  County 
lying  generally  west  of  the  North  Kern  Water  Storage  District  and  west  of 
those  organized  districts  receiving  or  having  contractual  rights  to  San 
Joaq\iln  River  water  from  the  Friant-Kern  Canal,  but  includes  the  Bakersfield 
metropolitan  area.  The  excluded  east  side  districts  were  omitted  on  the 
basis  that  their  physical  location  with  respect  to  the  project  aqueduct  wo\ild 
make  service  uneconomical  to  these  areas,  considering  the  relatively  small 
quEintities  of  water  that  might  be  required  late  in  the  period  of  study. 

The  service  area  includes  the  Buena  Vista  Water  Storage  District, 
and  the  recently  formed  Semitropic,  Wheeler  Ridge -Maricopa,  and  Rosedale- 
Rio  Bravo  Water  Storage  Districts,  and  some  l8  private  and  public  water 
service  agencies  that  distribute  irrigation  water  in  the  delta  area  of  the 
Kern  River.   In  addition,  the  area  contains  extensive  land  areas  for  which 
organizational  activity  is  presently  not  in  evidence. 

In  the  area,  962,000  irrigable  acres  are  available  for  agricultural 
use  plus  Ul,U00  acres  which  are  presently  suited  to  agriculture  but  which  it 
was  estimated  will  have  been  converted  to  urban  usage  by  year  2020. 

The  present  annual  water  requirement  for  the  Kern  County  Service 
Area  was  estimated  to  aggregate  9^4-0,000  acre-feet,  with  the  needs  of  irrigated 
agriculture  accounting  for  almost  900>000  acre-feet  of  this  total.   It  was 
estimated  that  agricult\iral  and  urban  water  requirements  will  increase  to 
2,090,000  acre-feet  and  365,000  acre-feet,  respectively,  by  year  2020. 

This  growth  in  agricultural  water  requirement  was  projected  even 
though  Kern  County  does  not  occupy  a  monopolistic  position  with  respect  to 
any  of  the  agricultiiral  crops  presently  grown  there.  However,  the  county  has 
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been  able  to  obtain  advantages  of  crop  yields  and  early  maturity  over  other 
competing  areas,  largely  as  a  result  of  a  long  growing  season,  mild  winter 
climate,  and  excellent  soils.  These  advantages  presently  apply  principally 
to  valley  floor  lands  due  to  the  physical  and  economic  considerations 
involved  in  the  development  of  available  water  supplies.  However,  the 
advent  of  project  water  service  will  permit  exploitation  of  thermal  conditions 
favorable  to  the  production  of  citrus  and  deciduous  fruits  on  presently  dry 
lands  in  the  western  and  southwestern  portions  of  the  coiinty. 

Cotton  is  a  dominant  crop  under  present  conditions  of  development 
and  is  expected  to  retain  this  position  in  the  future  as  more  land  is  developed 
in  irrigated  agriculture.  Potatoes  are  expected  to  retain  their  approximate 
present  importance;  while  a  substantial  expansion  in  field  crop  acreages, 
associated  on  a  rotation  basis  with  cotton,  is  anticipated.  Grape  production 
is  relatively  unimportant  in  the  area  contemplated  for  project  water  service 
and,  although  expansion  in  grape  acreage  is  expected,  this  crop  will  utilize 
only  a  minor  quantity  of  project  water. 

Over  100,000  acres  of  high  quality  irrigable  land,  still  in  its 
native  state,  lying  generally  above  the  proposed  route  of  the  Feather  River 
Project  Aqueduct,  is  considered  by  authorities  in  the  field  of  pomology  to  be 
highly  suitable  to  the  production  of  deciduous  and  citrus  fruits. 

A  substantial  increase  in  the  acreage  devoted  to  the  production  of 
truck  crops  is  also  anticipated.  As  the  market  expands  due  to  an  increasing 
California  population,  and  as  the  truck  crop  areas  south  of  the  Tehachapis 
are  encroached  upon  by  urban  development,  additional  impetus  will  be  given  to 
the  production  of  Kern  County  of  truck  crops  for  the  Los  Angeles  markets. 
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This  agricultural  growth  will  serve  to  strengthen  Kern  County's 
prime  contribution  to  the  economy  of  both  California  and  the  Nation  in 
Eigricultural  and  mineral  production.   Its  value  of  mineral  production  in 
1956  was  greater  than  that  of  33  states,  while  the  county's  farm  products 
were  exceeded  in  value  on  a  national  basis  by  those  of  only  two  counties. 
In  terms  of  urban  growth,  Kern  County  has  also  been  forging  ahead.  From 
19^9  to  1957>  manufacturing  employment  in  the  county  increased  120  per  cent, 
while  the  county's  population  increased  about  23  per  cent. 

The  county's  future,  however,  is  dependent  upon  the  availability 
of  additional  supplies  of  water.   In  the  Semitropic  and  Wheeler  Ridge- 
hfaricopa  Water  Storage  Districts,  which  account  for  about  a  quarter  of  the 
county's  agricultural  production,  mining  of  ground  water  has  resulted  in 
water  levels  continually  falling  at  rates  of  up  to  25  feet  a  year.  The 
maignitude  of  the  current  overdraft  in  the  area  is  estimated  to  be  5^0,000 
acre-feet  annually. 

The  rate  of  growth  of  economic  demand  for  imported  water  in  this 
area  was  based  on  the  following  assiomptions: 

(1)  Initial  deliveries  of  imported  water  will  occur  in  1965. 

(2)  The  Arvln-Edison  Water  Storage  District  will  obtain  all 
of  its  supplemental  water  requirements  throxigh  its 
contract  for  water  from  the  Friant-Kern  Cainal  either 
directly  or  by  excheinge  for  Kern  River  water.  This  will 
eliminate  the  pumping  trough  in  the  District  and  in  time 
eliminate  the  subsurface  outflow  of  120,000  acre-feet 
from  the  Kern  County  Service  Area  into  this  District. 
Thus,  it  is  estimated  that  by  1970>  the  Kern  County 
Service  Area's  local  water  supplies  will  be  increased 
by  120,000  acre-feet. 

(3)  A  fxirther  exchange  of  l60,000  acre-feet  of  Friant-Kern 
Canal  water  for  project  water  will  be  effected  within 
the  service  area,  permitting  a  like  quantity  of  project 
water  to  be  served  from  the  lowest  reach  of  the  San 
Joaquin  Valley-Southern  California  Aqueduct. 
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(U)  ^4ining  of  ground  water  will  continue  in  the  service 
area  as  long  as  it  is  economically  advantageous. 

The  demands  for  imported  water  smd  related  data  for  the  Kern  Coiinty 

Service  Area  are  tabulated  on  Table  6l.  Kern  County  is  commonly  thought  of 

as  having  a  demand  only  for  eigricultural  water.  However,  Table  6l  indicates 

that  the  county  may  expect  substantial  increases  in  urban  water  requirements 

centered  principally  in  the  Bakersfield  metropolitan  area.  As  there  are 

indications  that  the  water  supply  available  to  the  city  of  Bakersfield  may 

soon  be  inadequate,  and  since  these  urban  requirements  must  be  satisfied 

by  imported  water,  a  substantial  xirban  demand  will  be  created  for  northern 

California  water  in  the  southern  San  Joaquin  Valley. 


TABLE  61 

WATER  REQUIREMENTS,  LOCAL  WATER  SUPPLIES,  SUPPLEMENTAL  WATER 
REQUIREMENTS,  AND  GROWTH  IN  DEMAND  FOR  IMPORTED  WATER 
IN  THE  KERN  COUNTY  SERVICE  AREA 

(in  acre -feet  per  year) 


: Growth  in 

Net 

water  requirements 

Local  water 
supplies 

Supplemental 
water 

: demand  for 

Year 

:           : 

:  imported 

Urban 

: Agricultural: 

Total 

requirements 

:   water 

i960 

50,000 

896,000 

9^6,000 

1+00,000 

546,000 

0 

1970 

79,000 

1,17^+,  000 

1,253,000 

520, 000 

733,000 

146,000 

1980 

103,000 

l,61+ij-,000 

1,7^+7,000 

520,000 

1,227,000 

523,000 

1990 

139,000 

2,072,000 

2,211,000 

520,000 

1,691,000 

1,409,000 

2000 

198,000 

2,220,000 

2,i+l8,000 

520,000 

1,898,000 

1,606,000 

2010 

280,000 

2,lU8,000 

2,428,000 

520,000 

1,908,000 

1,700,000 

2020 

365,000 

2,092,000 

2,457,000 

520,000 

1,937,000 

1,785,000 
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Qiialitative  Effects  of  Variations  in  Basic 
Assumptions  on  Demands  for  Imported  Water 

Throughout  the  foregoing  study,  it  has  been  the  objective  to  make 
all  investigations  under  those  assumptions  of  future  conditions  considered 
most  probable  of  attainment,  which  were  determined  with  full  consideration 
of  the  course  of  past  events  and  a  careful  analysis  of  the  pattern  expected 
in  the  future.  Estimates  of  future  water  requirements  resulting  from  studies 
based  upon  those  assvmiptions  of  future  conditions  adopted  here  will,  of 
course,  be  different  from  those  based  upon  emother  set  of  assxmiptions,  smd 
an  attempt  has  been  made  in  the  following  paragraphs  to  evaluate  the  effect 
on  water  demands  of  variations  in  the  basic  assumptions. 

Climate 

Since  the  entire  investigational  area  experiences  a  climate  of  a 
cyclic  nature,  the  use  of  imported  water  will  vary  during  wet  and  dry  portions 
of  the  cycle  because  of  differences  in  the  availability  of  local  water  supplies. 
As  the  demands  developed  herein  reflect  long-term  mean  conditions  of  climate, 
they  are  subject  to  annual  variations  under  aictual  climatic  conditions.  These 
variations  result  from  changes  in  water  use  patterns  as  well  as  changes  in 
water  supply  conditions. 

As  previously  mentioned,  there  is  only  a  minor  effect  in  urban 
water  usage  during  periods  of  above  normal  rainfall,  and  this  occurs  only 
when  the  precipitation  is  above  normal  during  the  late  spring  and  early  fall 
months.  Agricultural  water  demands  are  likewise  influenced  only  slightly  by 
variations  in  annual  precipitation,  with  a  maxim\mi  probable  change  in  water 
requirements  for  most  crops  being  in  the  range  of  10  to  15  per  cent  of  annual 
delivery  requirements. 
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Local  water  supplies  in  southern  California  are  developed  through 
extractions  from  ground  water  basins,  reservoirs  regulating  surface  runoffs 
so  as  to  achieve  a  uniform  annual  yield,  and  direct  diversions  of  siirface 
runoff.  Of  these  three  sources  of  local  water,  annual  diversions  of  surfeu:e 
runoff  is  most  affected  by  varying  climatic  conditions.  However,  this  is 
not  a  major  source  of  water  supply  in  the  southern  California  area,  except 
from  the  Kern  River  in  Kern  County.   In  the  area  served  by  surface  diversions 
from  the  Kern  River,  fluctuations  in  annual  demands  for  imported  water  could 
be  experienced.  The  presence  of  major  flood  control  storage  in  Isabella 
Reservoir,  however,  tends  to  minimize  the  magnitude  and  frequency  of  such 
fluctuations.  As  project  deliveries  to  the  area  receiving  water  diverted 
from  the  Kern  River  comprise  a  relatively  small  portion  of  the  supplemental 
requirements  of  the  entire  Kern  County  Service  Area,  it  is  believed  that  the 
effect  of  varying  climatic  conditions  on  total  project  water  deliveries 
therein  would  be  insignificant. 

Water  supplies  in  storage  in  most  southern  California  groiind  water 
basins  would  not  be  influenced  by  seasonal  variations  in  climatic  conditions. 
However,  those  areas  that  purchase  imported  water  for  recharging  ground  water 
basins  may  curtail  activities  dxiring  wet  periods.  The  Department  of  Water 
Resources  has  conducted  studies  on  the  operation  of  spreading  grovinds  through- 
out the  South  Coastal  Area,  and  has  found  that,  for  the  representative  period 
1936-37  to  1951-52,  most  spreading  grounds  were  available  an  average  of  11 
months  of  each  year  for  groimd  water  recharge  with  imported  waters.  The  time 
available  for  spreading  imported  water  would  be  not  less  than  9  months  a  year 
even  under  excessively  above -normal -precipitation  conditions.   It  was  con- 
cluded that  variations  in  precipitation  would  not  substantially  limit  the 
imported  water  requirements  for  artificial  recharge  projects. 
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Several  entities  in  San  Diego  County  rely  upon  sxirface  reservoirs 
for  a  major  portion  of  their  local  water  supplies,  and  it  has  been  assumed 
that  these  reservoirs  would  be  operated  on  a  safe  yield  basis.  As  long  as 
there  is  excess  aqueduct  capacity  into  San  Diego  County,  it  is  likely  that 
some  of  the  local  reservoirs  will  be  operated  on  a  basis  of  extractions 
therefrom  at  rates  in  excess  of  safe  yields  during  periods  of  relatively 
high  local  svirface  runoff.  However,  as  the  cessation  of  taking  of  imported 
water  in  prior  years  must  be  followed  in  subsequent  years  by  the  taking  of 
imported  water  in  amounts  equal  to  the  safe  yield  lost  through  excessive 
storage  withdrawals  as  well  as  the  supplemental  requirements,  the  net  effect 
of  this  practice  on  total  project  water  deliveries  is  estimated  to  be  minor. 

It  is  unlikely  that  the  cumulative  effect  of  variations  in  demands 
for  imported  water  caused  by  departures  from  normal  precipitation  in  southern 
California  in  any  one  year  will  be  of  major  proportions  and,  if  the  basis  of 
the  projection  of  water  demands  is  correct,  the  long-term  trend  will  prevail. 

Aqueduct  Location 

The  demand  for  imported  water  is  based  on  the  application  of  a  basic 
assumption  that  ea<:h  area  will  repay  the  full  allocated  cost  which  results 
from  the  system  that  would  serve  that  area  at  the  least  cost,  with  water 
being  made  available  at  the  earliest  possible  date  of  construction.  In  the 
major  portion  of  the  investigational  area,  located  south  of  the  Transverse 
Ranges,  demands  for  imported  water  would  not  be  materially  influenced  by 
the  location  of  the  aqueduct  route  in  either  one  or  the  other  principal 
locations  which  were  investigated.  However,  there  would  be  an  effect  upon 
economic  demand  for  imported  water  in  the  Santa  Barbara,  Sem  Luis  Obispo, 
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and  Kem  County  Service  Areas,  depending  upon  final  aqueduct  location  and 
price  of  delivered  water. 

This  effect  would  result  from  the  higher  unit  cost  of  water 
delivered  from  a  stub  line  to  serve  the  areas  as  compared  to  the  cost  of 
delivery  from  a  main  aqueduct  traversing  these  areas.  The  resulting  higher 
cost  of  water,  if  sale  price  reflects  cost,  would  act  to  reduce  agricultural 
water  deliveries  in  San  Luis  Obispo,  Sajita  Barbara,  and  Kern  Counties  as 
explained  in  the  discussion  of  the  effect  of  price  on  demand  for  water.  This 
loss  of  service  would  act  again  to  increase  the  unit  cost  of  water  deliveries 
to  the  coastal  counties  from  a  stub  line. 

In  the  portions  of  the  coastal  counties  that  do  not  have  access  to 
either  s\irplus  surface  water  or  ground  water  basins  of  sufficient  capacity 
to  sustain  long-term  overdrafts,  the  projected  increases  in  agricultural  and 
virban  water  reqtiirements  were  based  on  the  assumed  construction  of  an 
aqueduct.   If,  in  fact,  no  aqueduct  were  built,  the  projected  water  demands 
in  these  counties  would  be  reduced  correspondingly. 

Price  of  Imported  Water 

Studies  were  made  of  the  effects  of  varying  prices  for  imported 
water  on  the  demands  for  such  water.  Within  the  range  of  prices  investigated, 
there  did  not  appear  to  be  any  appreciable  effect  of  price  on  \irban  and 
industrial  demands  for  imported  water.  Agricultural  usage  of  water  was 
found  to  be  influenced  by  price  thereof  in  the  central  coastal  counties, 
San  Diego  and  southwestern  Riverside  Counties,  and  in  Kern  County.  In  the 
balance  of  the  South  Coastal  Area,  the  rapid  encroachment  of  urban  entities 
on  agricultural  lands  diminishes  the  effect  of  water  price  on  irrigated 
acreages. 


The  effect  of  price  on  irrigated  acreage  and  resultant  demands 
for  imported  water  are  shown  by  a  series  of  curves  on  Figures  21,  22,  and 
23.  As  indicated  by  these  charts,  a  varying  economic  growth  of  irrigated 
acreage  and  demand  for  imported  water  would  result  for  varying  prices  of 
imported  water.  For  example,  on  Figure  21,  the  demand  for  imported  water 
in  San  Luis  Obispo  and  Santa  Barbara  Counties,  at  the  highest  price  for 
water,  of  about  $^4-6  per  acre-foot  at  the  aqueduct,  would  be  37*000  acre- 
feet  in  1975.  At  the  lowest  price  indicated  for  imported  water  of  about 
$12  per  acre-foot  at  the  aqueduct,  the  demand  for  imported  water  would  be 
55,000  acre -feet. 

Similar  effects  of  price  variations  on  economic  water  demands  are 
noted  on  the  other  Figures  for  other  areas,  with  the  curves  for  the  Kern 
County  Service  Area  indicating  substantial  differences  in  demands  at  high 
and  low  water  prices. 
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Rate  Design 

The  projections  of  economic  demand  for  imported  water  discussed 
herein  are  based  on  a  single  charge  per  acre-foot  of  water,  uniform  thro\agh- 
out  the  repayment  period,  which  includes  capital,  interest,  operation, 
maintenance,  and  all  other  expenses.  The  application  of  other  possible 
rate  schedules,  such  as  a  two-part  rate,  would  be  significant  on  the  shape 
of  the  demand  curve  during  early  years  of  the  project.  The  over-all  effect 
on  project  water  deliveries  under  a  two-part  rate  would  require  a  reanalysis 
of  the  projected  urban  and  agricultural  growth  in  demand  for  imported  water 
in  all  subunits. 

Projected  Population 

By  suialyzing  the  results  of  the  study  of  in -migration  to  California 
it  was  concluded  that  the  median  projection  of  population  is  much  more  likely 
of  attainment  than  either  the  high  or  low  projection.  However,  many  recent 
projections  of  southern  California's  population  during  the  near  term  future 
have  been  close  to  the  high  level  of  projection  developed  in  this  study.  If 
the  population  reaches  levels  indicated  by  the  high  projection  by  1990>  the 
nine  southern  California  counties  would  contain  about  1,700,000  persons  more 
than  that  resulting  from  the  mediEin  projection.  Using  l80  gallons  per  capita 
per  day  as  the  average  consimiptive  use  of  urban  water,  this  increase  in 
population  would  result  in  an  increase  in  demajid  for  imported  water  of  about 
3'<-0,000  acre-feet  per  year  for  the  year  1990.  Conversely,  if  southern 
California's  population  developed  along  the  lines  of  the  low  projection,  there 
would  be  about  1,300,000  persons  less  by  1990  than  the  number  estimated  under 
the  median  projection,  which  would  result  in  a  decrease  of  about  260,000  acre- 
feet  per  year  in  demand  for  Imported  water  in  the  year  1990. 
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FIGURE  21 
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FIGURE  22 


IN  THE  METROPOLITAN   WATER  DISTRICT   SERVICE    AREA, VALUES   REFLECT  USE  OF  BOTH   COLORADO  RIVER   WATER  AND 
NORTHERN    CALI FORNI A  WATER  . 
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In  addition  to  the  specific  conditions  which  have  been  considered 
for  the  low  projections,  smog  in  the  South  Coastal  Area,  depressed  national 
economic  conditions,  and  changes  in  the  United  States  immigration  policy  have 
also  been  studied  to  determine  their  probable  effect  on  the  median  projection 
of  California's  rate  of  growth. 

Depressed  Economic  Conditions.  Assumptions  of  depressed  economic 
conditions  were  inherent  in  the  low  population  projection,  but  even  vinder 
these  adverse  conditions  California  in-mlgration  will  continue  to  be  sizable. 
For  example,  in  the  last  period  of  severely  depressed  economic  conditions, 
from  1930  to  19^0^  net  In -migration  to  California  averaged  about  100,000 
persons  per  year.  The  median  forecast  utilized  California  in-mlgratlon  rates 
that  varied  over  time  from  300,000  to  100,000  persons.  Thus,  depressed 
economic  conditions  nationally  will  probably  result  in  less  California  in- 
mlgration  and  the  "low"  projection  of  California's  growth  will  probably  be 
achieved. 

Smog.  California's  excellent  climate,  good  recreational  areas, 
and  the  other  attractive  features  of  its  physical  environment  far  over- 
shadow the  \inattractive  aspect  of  smog.  During  the  past  13  years  that  smog 
has  been  at  irritating  levels,  in-mlgration  Into  Los  Angeles,  Orange, 
Riverside,  and  San  Bernardino  Counties  has  been  at  record-breaking  levels, 
with  no  present  indication  of  diminution  of  the  rate  of  in-mlgratlon. 
During  the  past  ten  years,  the  population  in  these  counties  has  Increased 
50  per  cent  whild  the  air  pollution  level  has  remained  fairly  constant. 
There  are  indications  that  future  control  procedures  will  be  able  to  limit 
pollution  to  present  levels  even  under  a  three-fold  Increase  in  population. 
Thus,  this  factor  is  not  seen  to  be  a  deterrent  to  popiilation  growth. 
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United  States  Immigration.  The  level  of  United  States  immigration 
assumed  for  the  population  projections  is  minor  compared  to  the  native  rate 
of  natviral  increase.  Thus,  the  effect  of  eliminating  immigration  would  be 
to  decrease  the  national  median  projected  population  by  only  one  per  cent 
by  year  2020.  The  direct  effect  of  halting  United  States  immigration  on 
net  in -migration  to  California  would  likewise  be  negligible. 

Construction  of  Ocean  Outfall  Sewers 

In  interviewing  responsible  persons  in  the  Upper  Sajita  Ana  Valley, 
it  was  found  that  many  believed  that  construction  of  an  oceem  outfall  sewer 
may  occur  prior  to  1970.  It  was  assumed  in  the  foregoing  studies  that  such 
a  sewer  would  not  be  constructed  until  19^5  with  the  complete  connection  of 
the  basin  thereto  not  occurring  until  2010.  If  these  assumed  dates  were 
advanced  15  years  to  initial  construction  of  a  sewer  in  1970^  annual  supple- 
mental water  requirements  in  the  Upper  Santa  Ana  Valley  would  be  an  average 
of  57^000  acre-feet  more  than  projected  for  the  period  1970  to  2000.  By 
not  constructing  such  a  sewer  prior  to  the  year  2020,  annxxal  supplemental 
water  requirements  would  be  an  average  of  412,000  acre -feet  less  than  pro- 
jected for  the  period  1990  to  2020.  However,  the  effect  of  no  outfall  sewer 
from  the  Upper  Santa  Ana  Valley  is  impossible  to  determine  without  also 
considering  the  problems  of  salts  accumulation  in  the  local  ground  water 
basins.   It  is  definitely  probable,  as  shown  by  Appendix  B  of  Bulletin  No. 
78,  that  the  ground  waters  of  both  the  Upper  Santa  Ana  Valley  and  Orange 
County  would  become  useless  vinless  an  ocean  outfall  sewer  were  constructed. 
In  that  event,  the  return  flows  of  urban  applied  water  in  those  areas  would 
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not  be  susceptible  of  re-use.  Therefore,  it  appears  highly  probable  that 
an  ocean  outfall  sewer  will  be  constructed  within  the  next  25  years. 

Metropolitan  Water  District  Membership 

In  estimating  the  rate  of  growth  in  demand  for  imported  water,  it 
was  assumed  that  some  of  the  outlying  areas  would  not  join  The  Metropolitan 
Water  District  of  Southern  California  to  obtain  supplemental  water  but  would 
take  northern  California  water  when  it  becomes  available,  which  was  estimated 
in  these  areas  to  be  about  1982^.  If  such  areas  join  the  Metropolitan  Water 
District  at  an  earlier  date,  the  supplemental  water  requirements  of  these 
areas  would  be  met  at  least  partially  by  purchases  of  imported  Colorado  River 
water.  These  supplemental  reqtilrements  increase  from  l6,000  acre-feet  in 
i960  to  about  31,000  acre-feet  in  19^0^  and  similar  increases  in  imported  water 
demands  would  also  occur.  If  these  outlying  areas  join  the  District,  the  date 
when  the  supply  of  Colorado  Mver  water  is  fully  utilized  would  be  advainced 
from  present  estimates. 

Grovind  Water  Basin  Overdraft 

The  Central  Basin  in  Los  Angeles  County  is  included  in  a  proposed 
ground  water  replehishment  district  now  under  study.   If  this  replenishment 
district  is  formed  and  meets  the  overdraft  on  the  Central  Basin  by  artificially 
recharging  the  basin  with  imported  water,  net  overdraft  therefrom  will  be 
halted.  The  city  of  Long  Beach  instituted  a  suit  that  may  lead  to  adjudica- 
tion of  the  Upper  San  Gabriel  Valley  Basin  and  the  Central  Basin,  which  would 
probably  result  in  cessation  of  overdraft  in  those  basins.  In  addition  to 
these  indications  of  future  events,  there  is  widespread  public  recognition, 
which  has  been  spearheaded  by  responsible  local  officials  and  community 
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leaders,  of  the  seriousness  of  long-term  continued  overdraft  of  major 
proportions  in  these  basins.  The  realization  of  these  possibilities 
for  the  near  future  elimination  of  overdraft  in  the  Central  Basin  and  the 
Upper  San  Gabriel  Basin  would  result  in  an  increased  demand  for  imported 
water  in  these  areas  of  2ij-0,000  acre -feet  per  year  in  1970.  This  would 
advance  the  date  of  full  utilization  of  the  Colorado  River  supply  to  I966. 

Conversely,  an  assumption  that  overdrafts  of  Coastal  Plain  Basins 
will  continue  indefinitely  is  not  practicable,  as  underlying  ground  water 
basins  are  of  finite  capacity.  The  continued  advance  of  sea  water  intrusion 
caused  by  continued  overdrafts  which  intensify  landward  ground  water 
elevation  gradients  prevents  the  adoption  of  an  assumption  of  continuous 
overdraft,  particularly  that  of  the  magnitude  of  recent  years. 

In  portions  of  the  Kern  County  Service  Area,  ground  water  over- 
draft could  continue  throx:ighout  the  study  period  at  present  levels  of 
extraction.   Pumping  costs,  however,  would  exceed  the  estimated  cost  of 
imported  water  during  the  latter  years  of  the  study  period.  As  one  of  the 
bases  for  the  projection  of  the  growth  in  demand  for  imported  water  in  these 
areas  involved  determination  of  the  most  economic  relationship  between  mining 
ground  water  reserves  and  purchasing  imported  water,  it  is  not  believed 
likely  that  local  entities  would  volvintarily  continue  the  practice  of 
overdraft  pumping  at  economically  disadvantageous  rates. 

Water  Quality  Considerations 

One  of  the  basic  planning  assumptions  of  this  investigation  was 
that  water  adequate  in  quality  as  well  as  in  quantity  would  be  available 
to  all  areas.   However,  the  planned  distribution  of  water  from  Aqueduct 
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System  "A"  would  result  in  delaying  the  introduction  of  northern  California 
water  into  the  Upper  Santa  Ana  Valley  and  a  connection  with  the  southwestern 
Riverside-San  Diego  Aqueduct  system  until  about  1990,  forcing  these  areas 
to  rely  upon  Colorado  River  water  in  the  interim.  As  previously  mentioned, 
the  Stanford  Research  Institute's  study  of  the  effects  of  the  differences 
in  the  quality  of  Colorado  River  and  northern  California  water,  reported  as 
Appendix  B  of  Bulletin  No.  7^,  was  limited  in  scope  to  the  Upper  Santa  Ana 
Basin,  southwestern  Riverside  County,  and  coastal  San  Diego  County.  This 
report  indicates  that  during  the  time  interval  from  19o2  to  1990^  "the 
additional  water  required  in  those  areas  due  to  lack  of  availability  of 
northern  California  water  would  be  about  2.6  million  acre -feet.  This  is  an 
estimate  of  the  quantity  reqiiired  for  agricultiiral  leaching  purposes  and 
for  industrial  water,  and  includes  the  quantities  required  to  replace  the 
loss  of  ground  water  supplies  due  to  degradation  of  local  basins.  This 
quantity  of  water  would  have  to  be  provided  to  these  areas  over  and  above 
the  water  reqxilrements  summarized  herein  if  Aqueduct  System  "A"  were  to 
be  constructed. 

Unit  Water  Use 

The  rate  of  increase  in  unit  urban  water  use  was  projected  on  a 
conservative  basis.  By  adhering  more  closely  to  the  historical  rates  of 
increase,  projected  unit  use  would  be  greater  for  the  various  areas,  which 
would  result  in  increased  water  requirements.  However,  lower  rates  of 
increase  in  unit  use  could  be  assiomed,  with  resulting  decreases  in  water 
requirements . 
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Development  of  Local  Water  Supplies 

If  it  were  assumed  that  no  additional  water  development  projects 
were  built  in  San  Luis  Obispo  County,  there  would  be  an  increase  of  101,000 
acre -feet  in  the  annual  requirements  for  imported  water  by  2020.   In  Ventura 
County  the  additional  projects  anticipated  to  be  constructed  would  yield 
56,000  acre -feet  per  year  which  would  have  to  be  met  by  importation  if  the 
projects  were  not  developed.  However,  in  both  of  these  co\inties  there  are 
historical  precedents  which  indicate  that  these  local  projects  will  indeed 
be  constructed,  provided  that  there  is  no  financial  incentive  to  use  imported 
water  in  place  of  locally  developed  waters. 
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ATTACHMENT  NO.  1 

ORGANIZATIONS  AND  PERSONS  MATERIALLY 
CONTRIBUTING  TO  THE  INVESTIGATIONS 
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Organizatioas  and  Persons  Materially 
Contributing  to  the  Investigations 


The  Department  of  Water  Resources  acknowledges  the  information, 
advice,  and  opinions  which  were  obtained  during  the  course  of  the  investi- 
gation from  hundreds  of  persons  and  organizations  located  principally  in 
the  southern  California  area.  On  the  governmental  level,  organizations 
which  were  solicited  for  assistance  and  made  valuable  contributions  to 
various  phases  of  the  investigation  included  the  following  in  the  Counties 
of  San  Luis  Obispo,  Santa  Barbara,  Ventura,  Los  Angeles,  Orange,  San  Diego, 
Riverside,  San  Bernardino  and  Kern: 

1.  County  Planning  Departments 

2.  Coiinty  Assessors  and  Auditors 

3.  Flood  Control  and  Water  Conservation  Districts 
h.  County  Water  Districts 

5.  Public  Works  Departments 

6.  Agricultural  Commissioners 

7.  Agricultural  Extension  Services 

8.  United  States  Department  of  Agriculture, 

Agricultural  Stabilization  and  ConseiT/'ation  Offices 

9.  Irrigation  Districts 

10.  Municipal  Water  Districts 

11.  Public  Utility  Districts 

12.  Water  Conservation  Districts 

13.  Water  Storage  Districts 
1^4-.  Special  Districts 

a.  Santa  Barbara  County  Water  Agency 

b.  Metropolitan  Water  District  of  Southern  California 

c.  San  Diego  County  Water  Authority 

d.  Orange  County  Water  District 

15.  Cities 

a.  Water  Departments 

b.  Planning  Departments 

c .  Public  Works  Departments 

16.  United  States  Government  Agencies 

a.  Army  Corps  of  Engineers 

b.  Military  Bases 

c.  Forest  Service 

d.  Bureau  of  Reclamation 

e.  Department  of  Commerce  Field  Office 

f .  Indian  Affairs 
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Assistance  on  a  state -wide  or  nationwide  level  was  obtained  from 
these  agencies: 

1.  University  of  California  Agricultural  Extension  Service 

2.  State  of  California  Agencies 

a.  Department  of  Employment 

b.  Department  of  Industrial  Relations 

c.  Department  of  Natural  Resources 

d.  Board  of  Equalization 

e.  Public  Utilities  Canmission 

f.  Department  of  Finance 

g.  Department  of  Public  Works  -  Division  of  Highways 

3.  United  States  Government  Agencies 

a.  Department  of  Commerce 

Bureau  of  the  Census 
Office  of  Area  Development 
Office  of  Business  Economics 

b.  Army  Corps  of  Engineers;  various  regional  offices 

c.  Bureau  of  Reclamation 

In  addition  to  this  valuable  assistance  from  governmental  agencies, 
the  Department  received  the  cooperation  of  private  organizations,  as  briefly 
summarized  following: 

1.  Agrucultural  packing  and  marketing  organizations 

2.  Mutual  and  public  utility  water  companies 

3.  Electric,  gas,  and  telephone  public  utilities 
k.  Banking  and  insurance  institutions 

5.  Research  organizations 

6.  Fte.nch  operating  and  holding  companies 

7.  Manufacturing  companies 

8.  Trade  organizations  and  associations 
9-  Consulting  engineers 

A  field  survey  was  made  of  actual  farm  operations  throughout  the 

southern  California  area,  which  involved  the  obtaining  of  comprehensive 

information  on  all  aspects  of  crop  production  and  costs  from  operators  records. 

About  one  hundred  and  fifty  persons  owning  or  operating  farms  were  contacted 

to  obtain  this  detailed  information.  Space  does  not  permit  the  listing  of 

these  persons,  but  their  assistance  and  cooperation  is  gratefully  acknowledged. 
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There  were  many  individuals  and  organizations  who  assisted  the 

Department's  investigation  through  private  study  or  through  making  repeated 

contributions  thereto.  These  individuals  and  organizations,  listed  below, 

are  accorded  especial  thanks: 

Mr.  Paul  Beermann,  Director,  San  Diego  Water  Department 
Mr.  Leland  Bennett,  General  Manager  and  Chief  Engineer, 

Ventura  River  Municipal  Water  District 
Mr.  Curtis  Berryman,  County  Director,  Agricult\iral  Extension 

Service,  San  Luis  Obispo  County 
Mr.  George  D.  Bjurman,  Vice  President,  Occidental  Life 

Insurance  Company  of  California 
Mr.  Doyle  F.  Boen,  General  Manager  and  Chief  Engineer, 

Eastern  Municipal  Water  District 
Mr.  Robert  H.  Born,  County  Hydraulic  Engineer,  San  Luis 

Obispo  County  Flood  Control  and  Water  Conservation  District 
The  Honorable  C.  W.  Bradbury,  Supervisor,  District  I,  County 

of  Santa  Barbara 
Mr.  Roy  A.  Britt,  President,  Citizens  National  Trust  and  Savings 

Bank  of  Los  Angeles 
Mr.  Howard  G.  Brunsraan,  Chief,  Population  Division,  Bureau  of  the 

Census,  United  States  Department  of  Commerce 
Mr.  Gerald  Busch,  Lockheed  Aircraft  Corporation 
Mr.  J.  Edward  Day,  Vice  President  in  Charge  of  Western  Operations, 

Prudential  Insurance  Company  of  America 
Mr.  Calvin  C.  Delphey,  Agricultural  Extension  Service,  Vent\ara 
Mr.  C.  C.  DePledge,  Senior  Vice  President,  California  Bank 
Mr.  Wilford  Donley,  Economics  Department,  Standard  Oil  Company 

of  California 
Mr.  A.  E.  Ellison,  The  Pacific  Telephone  and  Telegraph  Company 
Mr.  James  Engles,  Engineer,  U.  S.  Bureau  of  Reclamation, 

Fresno,  California 
Mr.  Bernard  Etcheverry,  Kaiser  Steel  Company 
Mr.  Carl  Frisen,  Senior  Research  Technician,  Budget  Division, 

Department  of  Finance 
Mr.  Ray  C.  Geiberger,  County  Director,  Agricultxiral  Extension 

Service,  Santa  Barbara  Covinty 
Mr.  Maurice  Gershenson,  Chief,  Division  of  Labor  Statistics  and 

Researcn,  California  Department  of  Industrial  Relations 
Mr.  W.  J.  Herrman,  Vice  President,  Southern  California  Gas  Company 
Mr.  Lauder  nodges.  Vice  President,  Citizens  national  Bank  of 

Los  Angeles 
Mr.  J.  0.  Hoyt,  County  Director,  Agricultural  Extension  Service, 

Bakersfield  County 
Mr.  C.  C.  Jamison,  Vice  President  and  Manager,  Research  Department, 

Security-First  National  Bank 
Mr.  W.  F.  Kirk,  Manager,  Economics  Department,  General  Petroleum 

Corporation 
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Mr.  Oscar  T.  Lawler,  Senior  Vice  President,  Security  First 

National  Bank 
Mr.  N.  L.  McFarlane,  County  Director,  Agricultural  Extension 

Service,  Riverside  County 
Mr.  Rotert  L.  Minckler,  President,  General  Petroleum 

Corporation 
Mr.  R.  C.  Moore,  International  Business  Machines  Corporation 

Western  Regional  Office 
Mr.  R.  E.  Oliver,  Manager,  Commercial  Research,  Columbia- 
Geneva  Steel  Division,  United  States  Steel  Corporation 
Mr.  John  Pehrson,  Farm  Advisor,  Orange  County 
Mr.  A.  F.  Poulter,  Division  Manager,  California  Water  and 

Telephone  Company 
Colonel  W.  F.  Powers,  District  Engineer,  U.  S.  Army  Engineer 

District,  Philadelphia 
Mr.  William  Price,  Chief  Engineer  and  General  Manager, 

United  Water  Conservation  District 
Mr.  D.  C.  Purnell,  Farm  Advisor 
Mr.  William  E.  Rand,  Vice  President,  Newhall  Land  and 

Farming  Company 
Mr.  George  S.  Roche,  Chief,  Research  and  Statistics  Section, 

Department  of  Employment 
Mr.  Harry  S.  Schwartz,  Senior  Economist,  Federal  Reserve 

Bank  of  San  Francisco 
Mr.  Kenneth  Smoyer,  County  Director,  Agricultural  Extension 

Service,  Los  Angeles  County 
Mr.  Robert  G.  Spiegelman,  Southern  California  Research  Council 
Mr.  Jesse  W.  Tapp,  Chairman  of  the  Board,  Bank  of  America 
Air  Force  Ballistic  Missile  Division,  United  States  Air  Force 
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ATTACHMENT  NO.  2 

STATEMENTS  OF  CONSULTANTS  FOR 

REVIEW  OF  STUDIES  OF  FUTURE  URBAN 

AND  AGRICULTURAL  GROWTH 
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STATEMENT  BY  VAN  BEUREN  STANBERY,  DEPARTMENT  OF  WATER  RESOURCES 

CONSULTAm'  ON  POPULATION  AND  ECONOMIC  STUDIES,  BEFORE 

HEARING  OF  CALIFORNIA  WATER  COMMISSION,  LOS 

ANGELES,  CALIFORNIA,  DECEMBER  5,  1958 

Mr.  Chairman,  Members  of  the  State  Water  Commission,  Ladies  and 
Gentlemen: 

California  has  long  been  a  population  magnet.  Its  attraction  of 
people  elsewhere  is  increasing.  Since  1950>  the  net  inflow  to  California 
has  averaged  about  300,000  a  year.  No  other  state  is  receiving  so  many  so 
fast.  Naturally,  California  officials  are  concerned  about  future  water 
supplies  for  the  rapidly  growing  population. 

Moreover,  the  recent  population  upswing  in  the  nation  axid 
California  has  enlarged  the  long-term  outlook.  The  U.  S.  Bureau  of  the 
Census  now  estimates  that  if  current  fertility  rates  continue,  the  United 
States  would  have  260  million  people  by  198O.  Projected  ahead  on  the  same 
basis,  they  would  exceed  5OO  million  by  the  year  2020.  These  figures  are 
far  above  any  previous  authoritative  projections.  Furthermore,  low  pro- 
jections of  the  national  population  released  by  the  Census  Bureau  November  10, 
1958^  are  higher  than  its  former  low  projections. 

California's  long-term  growth  prospects  likewise  have  been  amplified. 
The  recent  ups\irge  of  births  throughout  the  Nation  and  State  should  induce 
recurring  upsurges  as  the  children  of  today  come  into  the  childbearing  ages 
followed  by  their  children  in  t\im.   In  addition,  the  larger  national  popu- 
lation will  expand  the  pool  of  potential  migrants  to  California.  The 
estimating  of  future  water  demands  in  southern  California  obviously  required 
long-term  population  projections  geared  to  the  new  outlook. 
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Accordingly,  the  State  Department  of  Water  Resources  has  developed 
a  comprehensive  series  of  new  population  projections.  High,  low  and  median 
projections  of  the  populations  of  the  United  States,  California,  and  the 
eight  major  regions  of  the  State  were  developed  for  each  census  year  196O 
to  2020.  A  similar  series  of  population  projections  then  was  developed  for 
each  of  the  nine  southern  California  counties.  This  was  followed  by  detailed 
median  projections  of  the  populations  of  the  several  water  service  areas 
within  these  counties. 

The  statistical  work  was  carried  out  by  logical,  systematic  pro- 
cedures. The  latest  available  population  data  were  obtained  from  authoritative 
sources.  The  projections  were  computed  mainly  by  the  natural  increase  and  net 
migration  method  from  detailed  studies  of  the  probable  rajage  of  future 
fertility  and  mortality  rates  and  net  migration  for  the  particular  area. 
Hence,  they  have  a  broader  foundation  than  projections  based  solely  on 
mathematical  extrapolations  of  population  growth  curves  or  the  relative  rates 
of  past  population  growth  in  the  Nation,  State,  and  smaller  areas. 

The  assumptions  of  future  net  migration  were  derived  from  analyses 
of  local  demographic,  economic  and  physical  factors  influencing  future  popu- 
lation growth  in  the  area.  Included,  also,  were  the  expected  effects  of  the 
projected  growth  of  the  larger  areas  on  that  of  the  successive  smaller  areas 
within  them.  Thus,  viewed  as  a  whole,  the  pop\alation  projections  form  a 
hierarchy  of  mutually  consistent  figures. 

As  would  be  expected,  the  median  projections  are  generally  higher 
for  the  years  198O  to  2020  than  those  heretofore  published  by  official 
agencies. 
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In  California,  as  in  other  areas  receiving  continuous  net  in- 
migration,  population  growth  and  economic  expansion  are  interdependent. 
Occasionally,  population  has  surged  ahead  of  employment  temporarily.  But 
over  the  long  run,  California's  population  growth  invariably  has  been 
accompanied  by  a  concomitant  increase  of  economic  activity  and  employment. 
Economic  studies  and  projections  of  employment  in  the  United  States, 
California,  and  the  nine  southern  California  counties  to  198O  by  the 
Department  of  Water  Resources  show  that  this  interrelation  of  population 
and  economic  growth  can  be  expected  to  continue  to  that  date,  at  least. 

Another  purpose  of  the  employment  projections  was  to  determine 
the  general  pattern  of  economic  development  in  the  State  and  the  southern 
counties  to  198O  commensurate  with  their  median  population  projections. 
For  example,  the  projected  increases  of  employment  in  the  urban  activities 
of  man\ifacturing,  distribution  and  services  and  in  the  nonurban  agriculture 
and  mining  were  helpful  in  projecting  the  expected  expansion  of  urban  popu- 
lations £uid  xirban  areas  in  the  southern  counties  to  198O. 

A  hierarchy  of  mutually  consistent  median  projections  of  average 
civilian  employment  in  the  years  196O,  1970  and  198O,  related  to  the  corre- 
sponding median  population  projections,  was  developed.  Projections  of  Gross 
National  Product  and  of  employment  in  the  principal  industrial  categories 
for  United  States  to  I98O  published  by  other  competent  economists  were  used 
as  a  framework  for  the  California  and  southern  counties  projections.  Pro- 
jections of  employment  in  the  same  industrial  categories  in  California  and 
the  nine  southern  coxmties  then  were  established.  These  were  derived  from 
analyses  of  significant  local  factors  affecting  future  growth  of  those 
activities  and  probable  rates  of  employment  increases  in  each  category  in 
the  Nation,  California,  and  the  southern  counties. 

-2UI- 


Further  details  of  the  population  and  employment  projections  will 
be  described  in  the  Department's  report. 

All  projections  by  the  Department  are  predicated  on  the  assumption 
that  no  all-out  war,  widespread  disaster,  or  prolonged  economic  depression 
will  occur  during  the  time  periods  thereof. 

Economists  seldom  are  in  complete  agreement  on  all  details  of 
future  growth.   I,  too,  might  question  a  few  of  the  minor  details  of  the 
Department's  studies.  In  the  larger  view,  however,  the  median  projections 
of  population  and'civilian  employment  in  California  and  the  nine  southern 
counties  developed  by  the  Department  of  Water  Resources  are  reasonable  and 
supported  by  logical  assumptions  and  statistical  procedures.  As  such,  they 
should  be  valid  for  use  in  estimating  the  future  water  demands  required  for 
this  investigation.  They  also  should  be  of  interest  to  public  officials, 
business  firms  and  individ\ials  throughout  the  State. 
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STATEMENT  OF  DR.  E.  T.  GRETHER  TO 
CALIFORNIA  WATER  COMMISSION 
DECEMBER  5,  1958 

Mr.  Chairman,  Members  of  the  Commission:   May  I  begin  qualifying 
myself  by  indicating  that  I  am  the  Dean  of  the  Graduate  School  of  Business 
Administration  in  Berkeley.   I  wish  to  avoid  jurisdictional  confusion  in 
this  part  of  the  State. 

I  have  lived  in  California  thirty-six  years,  I  believe  it  is,  and 
during  this  period  have  observed  and  participated  in  the  industrial  and 
economic  development  of  this  State,  and  my  comments  today  will  bear  some 
reference  to  that  thirty-six  years  of  systematic  observation  of  what  has 
taken  place  in  this  State.  This  has  been  an  area  of  central  interest  so  far 
as  I  am  concerned. 

Now,  my  area  of  consulting  responsibility  in  this  project  is  the 
interrelation  between  the  projected  population  growth  in  California  and 
especially  in  southern  California,  and  industrial  expansion,  conceived  in 
terms  of  growth  in  the  leading  categories  of  employment.  Before  I  discuss 
this  area,  I  wo\ild  like  to  make  a  general  comment  about  the  performance  of 
the  research  staff,  and  may  I  say,  incidentally,  that  no  one  has  seen  my 
statement  except  Professor  Weeks  on  the  plane  coming  down  here  this  morning. 

The  research  staff  on  the  project  is  comprised  of  able,  energetic, 
dedicated  persons  who  have  been  working  earnestly  and  effectively  on  this 
highly  important  and  difficult  assignment.  In  addition  to  their  own  resoxirces, 
they  have  drawn  upon  outside  advice.  The  research  staff  has  developed  a 
tremendous  background  in  research  experience,  materials,  knowledge,  and 
assembled  judgments.  Although  much  of  this  background  will  not  show  itself 
in  detail  in  the  printed  pages  of  reports,  it  has  affected  and  will  affect 
the  quality  of  the  analysis. 
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As  the  group  has  worked  along,  the  leaders  have  developed  a  hack- 
groxmd  and  capability  for  forming  independent  judgments  which  they  are  prepared 
to  defend,  in  my  judgment.   On  the  whole  the  conclusions  are  in  accord  with 
those  of  recognized  technical  experts  and  authorities.  Occasional  variations 
from  received  opinions  are  well  defended  in  terms  of  the  investigations  of  the 
research  staff  members  themselves. 

Almost  invariably  in  the  past  analysts  have  been  too  conservative 
in  forecasting  the  rate  of  population  growth  and  industrial  expansion  in  the 
State  of  California.   I  also  have  made  my  mistakes  in  this  area.   :)r  example, 
I  made  a  study  of  the  steel  and  steel -using  industries  of  California  at  the 
end  of  World  War  II,  at  the  request  of  the  State  Reemployment  and  Reconstruction 
Commission,  in  cooperation  with  leading  steel  companies.   In  this  report  we 
\inderestimated  the  population  growth  and  the  industrial  demand  basis  for  steel 
in  California  and  West.  In  fact,  I  might  say  I  was  embarrassed.  The  report 
was  hardly  out  for  review  before  California  ca\ight  up  with  our  forecasts.  In 
the  postwar  period,  California  has  moved  forward  more  rapidly  thaji  was  antici- 
pated. 

The  projections  presented  in  this  report  have  been  done  carefully 
but  one  must  realize  that  they  suffer  the  limitations  of  all  projections  of 
the  future,  especially  when  one  attempts  to  look  ahead  beyond  198O  into  the 
beginning  of  the  next  century.  We  shall  be  much  wiser  once  we  have  the  benefit 
of  hindsight  in  relation  to  our  present  foresight. 

The  projections  have  been  made  on  two  bases:   first,  population  in 
relation  to  the  forecasted  United  States  growth  of  pop\ilation  and  the  elements 
of  that  population  growth;  and  second,  employment  in  broad  industry  groupings. 
These  two  types  of  projections  obviously  are  interrelated,  as  has  been  noted 
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by  previous  speakers,  although  they  have  been  made  independently.   The  pro- 
jections by  broad  groupings  have  been  checked  by  reference  to  a  general 
interpretive  analysis  of  the  pattern  of  growth,  the  basic  long-inn  trends  of 
growth  in  this  State,  and  the  judgments  of  qualified  expert  observers  in 
industry,  Government,  and  in  professional  research. 

The  projections  of  population  and  employment  for  the  United  States 
and  the  State  as  a  whole  have  been  related  to  those  of  individual  regions  in 
California,  including  the  9-county  region  in  the  south.  The  employment  and 
industrial  projections  of  the  present  pattern  and  outlook  check  out  approxi- 
mately with  the  median  population  projection  when  translated  into  terms  of 
total  population,  as  was  noted  already  this  morning. 

The  magnitudes  and  the  patterns  of  forecasts  of  economic  development 
in  California  and  in  southern  California  are  entirely  conservative,  even  though 
they  may  seem  almost  frightening  from  the  present  vantage  point.  There  seems 
to  be  no  good  reason  now  to  envisage  future  needs  on  a  more  conservative  basis. 

The  trends  and  outlook  in  terms  of  the  broad  groupings  of  employment 
are  arenas  for  some  differences  of  opinion  and  debate,  especially  when  one 
tries  to  look  ahead  more  than  twenty  years,  as  Mr.  Stanbery  has  already  pointed 
out,  but  in  terms  of  the  problem  of  water  needs  and  demands,  differences  of 
judgment  as  among  broad  areas  of  employment,  are  not  significant.   The  total 
magnitude  is  most  important.  A  very  sizable  proportion  of  total  employment 
is  related  directly  to  population,  even  as  also  is  the  demand  for  urban  water. 
The  presence  of  people  generates  economic  demand,  and  hence  employment  in  the 
numerous  residentiary  and  home  market  fields  of  employment.  The  continuing 
expansion  of  population  in  conjunction  with  the  increasingly  complex  agglomer- 
ation of  industries,  enhances  the  base  of  industrial  opportunities.  This 
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enlarging  local  and  regional  base  provides  stronger  footing  for  those  in- 
dustries exporting  into  western  and  national  and  world  markets. 

There  can  be  little  doubt  that  California  and  southern  California 
can  and  will  support  the  population  projected  unless  there  are  unexpected 
general  limiting  factors  within  the  State  and  the  southern  California  area. 
One  such  general  limiting  factor  might  well  be  the  availability  of  land.  This 
factor  has  been  checked  out  by  the  research  staff  and  the  conclusion  has  been 
reached  that  land  will  be  available  for  the  various  uses  described.  Another 
general  limiting  factor  could  be  water  -  but  this  is  what  the  project  is  all 
about . 

Another  group  of  potential  limiting  factors  is  related  to  the 
provision  of  basic  community  services,  facilities,  and  conditions  such  as 
highways  and  transportation  facilities  in  general,  sewage  disposal,  schools, 
zoning  regulations,  et  cetera.  We  must  assume  that  the  combination  of  inde- 
pendent, private,  and  cooperative  and  coordinated  public  efforts  will  continue 
in  the  future  to  provide  adequate  community  services,  facilities  and  conditions 
for  an  expanding  population  and  employing  industries. 

A  final  group  of  limiting  factors  are  the  conditions  and  amenities 
of  living  derived  from  climate,  the  relative  purity  of  the  air  and  the  relative 
congestion  and  ease  of  movement  of  population.  We  must  assume  that  California 
and  southern  California  will  remain  more  than  competitive  on  these  scores.  All 
regions  of  the  United  States  are  faced  with  these  same  general  types  of  poten- 
tial limitations.  But  most,  if  not  all,  other  regions  suffer  an  initial  handi- 
cap in  terms  of  the  amenities  of  present  living  in  contrast  with  southern 
California.   In  the  foreseeable  future,  California  and  southern  California 
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should  continue  to  be  relatively  more  attractive  in  terms  of  general  environ- 
mental conditions.   It  does  seem  reasonable,  however,  to  anticipate  a  signifi- 
cant relative  slowdown  of  the  rate  of  growth,  especially  toward  the  end  of 
this  century  and  in  the  beginning  of  the  next  one,  as  is  done  in  this  study. 
Possibly,  also,  at  the  turn  of  the  century,  absolute  limits  may  become  evident 
for  some  purposes.   It  is  only  the  course  of  wisdom  now  to  plan  for  future 
needs  of  the  magnitude  envisaged  in  the  projections  presented  in  this  study. 
Thank  you,  Mr.  Chairman. 
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DAVID  WEEKS 
207  GIANNINI  HALL 
UNIVERSITY  OF  CALIFORNIA 
BERKELEY  h,    CALIFORNIA 

June  16,  1959 


Mr.  Harvey  0.  Banks,  Director 
State  of  California 
Department  of  Water  Resources 
P.  0.  Box  1079 
Sacramento,  California 

Dear  Mr.  Banks: 

On  December  5^  1958>  I  presented  a  statement  to  the  California 
Water  Commission  meeting  in  Los  Angeles  giving  ray  appraisal  of  the  studies 
made  by  the  Department  of  Water  Resources  under  the  direction  of  R.  M. 
Edmonston  on  the  growth  of  economic  demand  for  imported  water  in  Southern 
California.   At  the  time  of  that  meeting  the  report  on  these  studies  had 
only  reached  a  rough  draft  stage,  but  my  familiarity  with  the  investigations 
as  they  had  proceeded  and  my  frequent  work  in  the  Glendale  office  of  the  Water 
Resources  Department  had  given  me  an  opportunity  to  familiarize  myself  with 
the  various  details  of  the  study  and  to  observe  the  various  specialists  in 
their  work  as  they  undertook  this  gigantic  task.   Never  have  I  seen  an 
organization  so  devoted  to  their  work  as  this  self-sacrificing  group.  Working 
nights,  Sundays,  and  holidays,  they  gradually  pieced  together  the  various 
parts  of  these  complex  investigations  into  a  single  figure  --  acre  feet  of 
water,  which  will  be  required  in  the  year  2020  to  be  imported  into  the  nine 
southern  coimties  covered  by  the  study,  to  supplement  developed  and  undeveloped 
water  supplies  existing  locally  and  other  imported  supplies. 

In  the  many  years  of  my  experience  with  other  agencies,  such  as  the 
United  States  Bureau  of  Reclamation,  the  President's  Water  Resoxirces  Policy 
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Commission,  various  water  development  agencies  in  foreign  countries,  and  tne 
old  California  Division  of  Water  Resources,  predecessor  of  the  present 
Department,  I  have  never  had  the  opportiinity  to  review  a  more  outstanding 
piece  of  work  on  demand  for  water  than  this  one.   It  is  my  opinion  that  no 
study  of  a  similar  kind  has  ever  been  made  that  can  compare  with  it  in 
thoroughness,  detail,  analytic  techniques  applied,  recognition  of  theoretical 
characteristics  of  demand,  at  the  same  time  adhering  to  realistic  approaches, 
all  applied  to  a  staggering  mass  of  data  accumulated  from  numerous  service 
areas  within  which  it  was  compiled.  Since  the  December  5  meeting  of  the 
California  Water  Commission,  the  report  on  these  studies  has  been  continually 
worked  upon  and  improved  to  the  point  where  now,  as  it  is  about  to  go  to  press, 
its  findings  have  been  firmed  up  to  a  point  where,  notwithstanding  recognized 
difficulties  and  uncertainties  of  projecting  more  than  half  a  century  into  the 
future,  it  represents  the  best  compilation  of  knowledge  that  could  be  asked 
for,  within  the  time  limits  imposed,  for  use  as  a  basis  for  determining  future 
water  development  needs. 

One  of  the  phases  basic  both  to  the  determination  of  future  urban 
and  agricultural  reqtiirements  for  water  has  been  the  projection  of  California 
population  broken  down  into  the  various  regions  of  the  state  and,  finally,  into 
the  detailed  service  areas  of  its  nine  southern  co\mties.  Although  the  results 
of  this  population  study  will  be  astonishing  to  those  unfamiliar  with  the 
changes  which  have  recently  taken  place  in  the  trends  of  the  basic  elements 
of  population  growth,  two  and  one-half  years  of  study  of  the  demographic 
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characteristics  of  national  and  state  population,  applying  approved  methods 
of  analysis  of  vital  statistics  and  immigration,  supplemented  by  a  detailed 
study  of  employment  and  the  capacity  of  the  different  areas  of  California  to 
absorb  increased  population,  have  resulted  in  a  median  projection  of  total 
California  population  for  the  year  2020  of  56  million  people,  with  reasonable 
limits  of  variation  therefrom  between  kk   and  68  millions. 

Other  steps  in  the  investigations  included  a  detailed  inventory  of 
the  land  and  water  resources  for  each  of  the  numerous  service  areas  covered  by 
the  study,  the  breakdown  of  the  above  population  projection  into  a  most  careful 
estimate  of  its  distribution  among  these  service  areas,  the  estimation  of  per- 
capita  urban  water  .requirements  and  area  by  area  variations  therein,  the 
application  of  urban  water  requirements  to  population  by  service  areas,  obser- 
vation of  the  relation  of  water  applied  to  net  water  requirements,  evaluation 
of  local  water  supplies,  supplemental  water  requirements,  and,  finally,  demand 
for  imported  water  for  urban  use. 

Growth  in  demand  for  irrigation  water  was  estimated  by  means  of  a 
n\amber  of  steps  which  differed  quite  materially  from  those  used  in  the  pro- 
jection of  urban  water  requirements  and  growth  in  urban  demand  for  imported 
water.  In  agriculture  probable  costs  of  water  to  the  user,  physical  adapta- 
bility of  crops  and  present  and  probable  future  crop  patterns  in  the  different 
areas,  market  outlook  for  different  crops  to  be  grown  under  irrigation,  urban 
encroachment  upon  irrigable  areas  and  the  relation  of  farm  income  and  costs 
to  the  limits  on  amount  farmers  would  be  willing  and  able  to  pay  for  water 
became  the  major  problems  for  solution  in  irrigation  water  projection.  But 
many  other  details  were  given  consideration.  One  of  the  most  difficult 
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problems  faced  in  the  analysis  of  future  irrigation  water  requirements  was 
the  overdraft  of  ground  water  in  a  number  of  areas.  This  problem  was  made 
even  more  difficult  by  the  uncertainty  of  the  future  tendency  for  different 
local  areas  to  continue  overdraught  on  the  existing  but  temporary  supply 
after  the  imported  supply  becomes  available. 

When  all  of  these  estimates  were  integrated  into  projections  of 
amounts  of  imported  water  required  decade  by  decade,  it  can  be  recognized  how 
difficult  was  the  task.  Upon  these  projected  water  requirements,  both  urban 
and  agricultural,  an  aqueduct  system  was  planned  and  staged. 

For  the  professional  ability,  integrity  and  serious  assumption  of 
grave  responsibility  of  the  group  who  accomplished  this  almost  impossible 
task,  I  have  the  most  profound  respect. 

Sincerely, 

/S/  David  Weeks 
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TABLE  69 

CLASSIFICATION  OF  IRRIGABLE  AND 
HABITABLE  LANDS  IN  THE 
ANTELOPE -MOJAVE 
SERVICE  AREAa 

(Net  areas  in  acres) 


Undiffer- 

entiated 

Lands  not 

Total 

Sub-unit 

irrigable  or 

susceptible 

land 

habitable 

Of 

areas 

lands 

development 

173. 

Mojave 

30^,650 

l67,li+0 

i+71,790 

17^. 

Boron 

207,810 

26,9^0 

231^,750 

175. 

Edwards  Air  Force  Base 

39,950 

15^,050 

19^,000 

176. 

Rand 

306,6i+0 

28i^,l+20 

591,060 

177. 

Neenach 

7U,960 

86,550 

161,510 

178. 

Lancaster 

199,300 

7,950 

207,250 

179. 

Buttes 

233,360 

800 

23l+,l60 

180. 

Littlerock 

12i+,580 

5,350 

129,930 

181. 

Mirage 

221,700 

11,160 

232,860 

182. 

Victorville 

297,600 

65,i+80 

363,080 

183. 

Lucerne  Valley 

116,050 

72,1+70 

188,520 

I8i+. 

Cuddeback 

288,960 

37^,630 

663,590 

185. 

Barstow 

535,300 

251,i+i+0 

786,7110 

186. 

Ord  Mountain 

198,280 

225,1+80 

1+23,760 

TOTALS 

3,1^^9,1^+0 

1,733,860 

1+,  883, 000 

a.   Includes  portions  of  Kern,  Los  Angeles,  and  San  Bernardino 
Counties. 
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ATTACHMENT  NO.  ^4- 

LAND  USE  TABLES  CONTAINING 
DATA  ON  EACH  SUEmiT 
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TABLE  80 

HISTORICAL  AND  PROJECTED  CALIFORNIA 
GROSS  REPRODUCTION  RATES 


Historical  gross  reproduction 

rates 

Year 

United 
States 

California 

Ratio  of 

California  to 

United  States 

rate 

1920 
1930 
19^0 
1950 

l,6k8 
1,260 
1,121 
1,505 

1,183 
895 
962 

l,U6i^ 

0.718 
0.710 
0.858 
0.973 

Projections  of  ratio  of  California  to  United  States 
rate  and  California  gross  reproduction  rates 


California  rates 


Period 

:   Ratio 

:   Low   : 

Median 

:   High 

1955-59 

0.977 

1,661 

1,710 

1,7^^9 

1960-6^^ 

0.980 

1,568 

1,666 

1,75^ 

1965-69 

O.98U 

l,h76 

l,6lit 

1,761 

1970-7^ 

0.986 

1,380 

1,583 

1,7^^0 

1975-79 

0.988 

1,284 

1,551 

l,69i+ 

1980-81^ 

0.990 

1,188 

1,500 

l,6kQ 

1985-89 

0.992 

1,190 

1,^53 

1,602 

1990-9^ 

0.99^ 

1,193 

l,i+02 

1,556 

1995-99 

0.995 

1,19^ 

1,353 

1,507 

2000 -OU 

0.995 

1,19^ 

1,298 

l,i+58 

2005-09 

0.995 

1,19^ 

l,2l+i+ 

l,k0Q 

2010-li^ 

0.995 

1,19^ 

l,23i^ 

1,358 

2015-19 

0.995 

1,19^ 

1,23^^ 

1,308 
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TABLE  81 

HISTORICAL  AND  PROJECTED  CALIFORNIA  GROSS 
REPRODUCTION  RATES  AND  AGE- 
SPECIFIC  BIRTH  RATES 


:        Gross 

Age-specific 

birth  rat 

es  by 

Year 

: reproduct: 
rate 

Lon; 

five -year 

age  group 

:    15-19 

:    20-2^+ 

:    25-29 

:    30-34   : 

35-39 

:   40-44 

Historical^ 

1920 

1,183 

50.7 

145.6 

128.7 

87.9 

52.6 

18.1 

1930 

895 

45.2 

114.3 

95.8 

64.1 

35.0 

11.8 

19^+0 

962 

48.3 

134.2 

109.3 

64.6 

29.4 

8.1 

1950 

1A6U 

92.0 

202.6 

159.1 

93.1 

42.2 

11.1 

Median 

projection^,   five- 

year  annual  avera 

ges 

1955-59 

1,710 

90.0 

234.6 

189.6 

115.8 

58.6 

15.8 

i96o-6ij- 

1,666 

86.6 

226.6 

184.2 

113.2 

57.4 

15.8 

1965-69 

l,6l4 

83.0 

217.6 

178.2 

110.6 

56.0 

15.8 

1970-7^ 

1,583 

80.0 

212.2 

174.4 

109.0 

55.2 

15.6 

1975-79 

1,551 

78.4 

206.4 

170.8 

107.4 

54.4 

15.6 

1980-84 

1,500 

75.0 

198.0 

165.0 

105.0 

53.2 

15.6 

1985-89 

l,i+53 

71.8 

189.8 

159.6 

102.6 

52.2 

15.6 

1990-9I+ 

l,i+02 

68.4 

181.4 

154.4 

100.4 

51.4 

15.6 

1995-99 

1,353 

65.4 

173.0 

lkQ.8 

98.2 

50.6 

15.6 

2000 -OU 

1,298 

62.0 

164.2 

142.8 

96.0 

49.8 

15.6 

2005-09 

l,2i^-U 

59.0 

155.6 

137.0 

93.6 

48.8 

15.6 

2010-lU 

1,234 

58.4 

153.8 

136.0 

93.2 

48.8 

15.6 

2015-19 

1,234 

58.4 

153.8 

136.0 

93.2 

48.8 

15.6 

a.  Source  of  historical  data:   W.  S.  Thompson  "Growth  and 
Changes  in  California's  Population",  Table  III-3« 

b.  Median  projected  gross  reproduction  rate  from  Table  80. 
Age -specific  birth  rates  from  Figure  4. 
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ATTACHMENT  NO.  13 

DERIVATION  OF  AMUAL  RETURN  TO  CAPITAL  INVESTMENT 
IN  FARMS  BY  PRINCIPAL  CROPS  BY  COUNTIES 
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TABLE  106 

DERIVATION  OF  ANNUAL  RETURN  TO  INVESTMENT  FOR 
IRRIGATED  CROPS  IN  THE  SAN  UJIS  OBISPO  SERVICE  AREA 


:  Equity 

:  Gross 

:  Total 

Crop^ 

: investment 
:  per  acre 

:  income 
:per  acre 

:expenses 
:per  acre° 

:     Return 

:  Return 

:Per  acre 

:Per  cent 

:per  farm 

Artichokes 

-  c 

$1,313 

$  60k 

$  384 

$220 

16.8 

$11, 000 

String  Beans 

-  c 

750 

1,128 

938 

190 

25.3 

7,600 

Cauliflower 

-  c 

750 

665 

657 

8 

1.1 

320 

Celery 

-  c 

750 

2,230 

2,0U5 

185 

2k.7 

7,U00 

Cucumbers 

-  c 

750 

1,050 

61+5 

ko-^ 

5I1.O 

16, 200 

Lettuce 

-  c 

750 

739 

655 

dk 

11.2 

3,360 

Potatoes 

-  i 

765 

638 

58I+ 

5h 

7.1 

i+,320 

Bell  Peppers 

-  i 

750 

885 

609 

276 

36.8 

11,0U0 

Strawberries 

-  i 

1,238 

3,120 

2,160 

960 

77.5 

9,600 

Sugar  Beets 

-  i 

698 

370 

29k 

76 

10.9 

4,560 

Walnuts 

-  i 

983 

517 

328 

189 

19.2 

7,560 

b. 


Truck  crop  acreage  double  cropped  100  per  cent  except  for 

strawberries. 

c  =  coastal  areas. 

i  =  interior  areas. 

Includes  all  cash  costs,  preliminary  estimated  charges  for 

project  water,  and  depreciation;  excludes  management  charge. 


I 
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TABLE  107 

DERIVATION  OF  ANNUAL  RETURN  TO  INVESTMENT  FOR 
IRRIGATED  CROPS  IN  THE  SANTA  BARBARA  SERVICE  AREA 


:     Equity 

:  Gross 

:     Total 

Crop^ 

: investment 
:  per  acre 

:   income 
:per  acre 

: expenses 
:per  acre" 

:           Return 

:  Return 

:Per  acre 

:Per  cent 

:per  farm 

Celery 

-  i 

$     750 

$2, 080 

$1,931 

$li+9 

19.9 

$  5,960 

Potatoes 

-  i 

750 

852 

776 

76 

10.1 

i+,560 

Snap  Beans 

-  i 

750 

53^^ 

k8l 

53 

7.1 

2,120 

Artichokes 

-  i 

1,313 

500 

U18 

82 

6.2 

1+,100 

Carrots 

-  i 

750 

1,077 

953 

I2I+ 

16.5 

l+,960 

Cauliflower 

-  i 

750 

665 

657 

8 

1.1 

320 

Lettuce 

-   i 

750 

767 

631 

136 

18.1 

5,1+40 

Ensilage 

-  i 

450 

213 

187 

26 

5.8 

3,120 

Dry  Beans 

-  i 

563 

316 

228 

88 

15.6 

10, 560 

Sugar  Beets 

-   i 

563 

288 

2U5 

h3 

7.6 

2,580 

Flowers 

-  i 

1,800 

2,950 

2,1+03 

5U7 

30.1+ 

10,91+0 

Walnuts 

-  i 

908 

5214- 

320 

20U 

22.5 

8,160 

Lemons 

-  i 

2,025 

1,598 

1,170 

1+28 

21.1 

12,81+0 

Valencia  Oranges 

-  i 

2,025 

1,039 

854 

185 

9.1 

5,550 

Snap  Beans 

-  c 

750 

53^^ 

I198 

36 

2+.8 

1,1+1+0 

Flowers 

-  c 

1,800 

2,950 

2,315 

635 

35.3 

12,700 

Walnuts 

-  c 

983 

52it 

341 

183 

18.6 

7,320 

Lemons 

-  c 

2,025 

1,598 

1,182 

i+l6 

20.5 

12,1+80 

Valencia  Oranges 

-  c 

2,025 

1,039 

839 

200 

9.9 

6,000 

Avocados 

-  c 

2,025 

730 

1+55 

275 

13.6 

4,125 

a.  Truck  crop  acreage  double  cropped  100  per  cent. 
c  =  coastal  areas. 

i  =  interior  areas. 

b.  Includes  all  cash  costs,  preliminary  estimated  charges  for 
project  water,  and  depreciation;  excludes  management  charge. 
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TABLE  108 

DERIVATION  OF  AWMJAL  RETURN  TO  INVESTMENT  FOR 
IRRIGATED  CROPS  IN  THE  VENTURA  COUOTY  SERVICE  AREA 


:     Equity 

:  Gross 

:     Total 

Crop^ 

: investment 
:  per  acre 

:    income 
:per  acre 

:  expenses 
:per  acre 

:            Return 

:   Return 

:Per  acre 

:Per  cent 

:per  farm 

Spinach 

$     900 

$     320 

$     289 

$  31 

3.h 

$1,2U0 

Cabbage 

900 

681 

5Mt 

137 

15.2 

5,it80 

Broccoli 

900 

330 

299 

31 

3A 

l,2i^0 

Green  Beans 

900 

373 

302 

71 

7.9 

2,8J+0 

Peppers 

900 

629 

i+71 

158 

17.6 

6,320 

Lettuce 

900 

696 

63h 

62 

6.9 

2,1+80 

Tomatoes 

900 

517 

i+01 

116 

12.9 

i+,61+0 

Strawberries 

2,100 

U,780 

3,790 

990 

i^7.1 

9,900 

Dry  Lima  Beans 

975 

316 

270 

k6 

i^.7 

2,760 

Flowers 

1,800 

2,950 

2,533 

i.17 

23.2 

8,340 

Walnuts 

1,350 

502 

403 

99 

7.3 

3,960 

Lemons 

2,025 

l,k7k 

1,206 

268 

13.2 

8,040 

Valencia  Oranges 

2,025 

1,039 

865 

17i+ 

8.6 

5,220 

Avocados 

2,025 

828 

517 

311 

15. i^ 

i+,670 

a. 


b. 


Truck  crop  acreage  double  cropped  100  per  cent  except  for 

strawberries. 

Includes  all  cash  costs,  preliminary  estimated  charges  for 

project  water,  and  depreciation;  excludes  management  charge. 
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TABLE  109 

DERIVATION  OF  ANNUAL  RETURN  TO  INVESTMENT  FOR 
IRRIGATED  CROPS  IN  COASTAL  RIVERSIDE  COUNTY 


:   Equity 

:  Gross 

:  Total 

Crop^ 

:  investment 

:  income 

:expenses 

:     Ret  I 

am 

:  Return 

:  per  acre 

:per  acre 

:per  acre^ 

:Per  acre 

:Per  cent 

.•per  farm 

Watermelons 

$  900 

$  622 

$  kk9 

$173 

19.2 

$  6,920 

CantaLloupes 

900 

738 

571 

167 

18.6 

6,680 

Onions 

it.50 

1,530 

1,188 

31^2 

76.0 

13,680 

Spring  Potatoes 

750 

81+9 

760 

89 

11.9 

7,120 

Fall  Potatoes 

750 

566 

547 

19 

2.5 

1,520 

Sweet  Potatoes 

1,313 

7^+0 

536 

20U 

15.5 

8,160 

Navel  Oranges 

1,725 

1,117 

823 

29 1+ 

17.0 

11,760 

Valencia  Oranges 

1,725 

89B 

783 

115 

6.7 

^600 

Grapefruit 

1,725 

1,613 

1,057 

556 

32.2 

22,  2UO 

a.  Truck  crop  acreage  double  cropped  75  per  cent. 

b.  Includes  all  cash  costs,  preliminary  estimated  charges 
for  project  water,  and  depreciation;  excludes  management 
charge . 
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TABLE  110 

DERIVATION  OF  AWMJAL  RETURN  TO  INVESTMENT  FOR 

IRRIGATED  CROPS  IN  COASTAL  SAN  DIEGO  AND 

SOUTHWESTERN  RIVERSIDE  COUNTIES 


:  Equity 

:  Gross 

:  Total 

Crop 

:  investment 
:  per  acre 

:  income 
:per  acre 

: expenses 
:per  acre^ 

:     Return 

:  Return 

:Per  acre 

:Per  cent 

:per  farm 

Green  Beans 

$  900 

$1,  321 

$1, 067 

$  25h 

28.2 

$10, 160 

Celery^ 

900 

1,250 

l,0ij-2 

208 

23.1 

8,320 

Lettuce^ 

900 

781 

576 

205 

22.8 

8,200 

Cabbage^ 

900 

510 

i4-02 

108 

12.0 

U,320 

Cucumbers" 

900 

1,700 

l,2Ui+ 

1+56 

50.7 

18, 240 

Peppers^ 

900 

629 

i^97 

132 

14.7 

5,280 

Spring  Potatoes^ 

750 

81+9 

760 

89 

11.9 

7,120 

Fall  Potatoes^ 

750 

566 

5^+7 

19 

2.5 

1,520 

Dry  Onions^ 

k'^0 

1,530 

1,188 

3^2 

76.0 

13,680 

Spring  Tomatoes 

1,800 

3,0i+0 

2,070 

970 

53.9 

19, 400 

Fall  Tomatoes 

1,800 

3,705 

2,512 

1,193 

66.3 

23,860 

Strawberries 

1,500 

3,240 

2,817 

U23 

28.2 

6,345 

Cut  Flowers 

1,800 

2,950 

2,533 

kl-J 

23.2 

8,340 

Peaches 

1,200 

925 

7^7 

178 

1I+.8 

7,120 

Lemons 

1,500 

1,365 

1,026 

337 

22.5 

10, 110 

Valencia  Oranges 

1,500 

802 

717 

85 

5.7 

2,550 

Avocados 

1,  500 

1,020 

627 

393 

26.2 

11,790 

a.  Includes  all  cash  costs,  preliminary  estimated  charges  for 
project  water,  and  depreciation;  excludes  management  charge. 

b.  This  truck  crop  acreage  double  cropped  100  per  cent. 

c.  This  truck  crop  acreage  double  cropped  75  per  cent. 


I 
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TABLE  111 

DERIVATION  OF  ANNUAL  RETURN  TO  INVESTMENT 

FOR  IRRIGATED  CROPS  IN  THE  KERN 

COUNTY  SERVICE  AREA 


:  Equity  : 

Gross 

Land 
class^ 

:  invest-: 

:  ment  : 

income 
per 

:  Total 
: expenses 
:per  acre^ 

Return 

Return 

Crop 

per  farm 

:per  acre: 

acre 

Per  acre 

Per  cent 

Potatoes 

V,  Vs 

$363 

$678 

$513 

$165 

k3.k 

$13,200 

Potatoes 

VI 

313 

663 

579 

8U 

26.8 

6,720 

Potatoes 

All 

359 

677 

518 

159 

UU.2 

12,720 

Melons 

V,  Vs 

363 

605 

U88 

117 

32.2 

9,360 

All  Truck 

All 

362 

631 

500 

131 

36.3 

10,1480 

Cotton 

V,  Vs 

350 

332 

239 

93 

26.6 

11,160 

Cotton 

VI,  Vis 

250 

266 

213 

53 

21.2 

6,360 

Cotton 

Vhs,  Vp, 

Vps 

220 

2i+0 

197 

h3 

19.5 

5,160 

Cotton 

All 

328 

316 

232 

8k 

25.6 

10,080 

Sugar  Beets 

V,  Vs, 

Vsa 

300 

280 

229 

51 

17.0 

6,120 

Sugar  Beets 

Vhs,  Vp 

200 

2U0 

21I+ 

26 

13.0 

3,120 

Sugar  Beets 

Vh,  Vps 

200 

2U0 

211 

29 

l'^.5 

3,i^80 

Sugar  Beets 

All 

296 

279 

228 

51 

17.2 

6,120 

Alfalfa  Seed 

V,  Vs 

379 

203 

192 

11 

2.9 

1,760 

Alfalfa  Seed 

VI,  Vis 

279 

196 

176 

20 

7.2 

3,200 

Alfalfa  Seed 

All 

37i^ 

203 

191 

12 

3.1 

1,920 

Milo 

Vs 

288 

135 

116 

19 

6.6 

4,560 

Grain 

V,  Vs, 

Vp 

173 

72 

68 

k 

2.3 

960 

Table  Grapes 

V,  Vs 

513 

kk^ 

363 

&k 

16. i+ 

5,242 

Table  Grapes 

VI 

525 

^+55 

331 

12U 

23.6 

7,440 

Table  Grapes 

H 

525 

h^3 

3lh 

81 

15. U 

4,860 

Table  Grapes 

HI 

525 

i^55 

355 

100 

19.0 

6,000 

Table  Grapes 

Hp,  Ht 

U25 

390 

353 

37 

8.7 

2,960 

Table  Grapes 

Vr,  Hr 

i+35 

396 

352 

kh 

10.1 

3,432 

Table  Grapes 

All 

502 

1+lvl 

363 

78 

15.1+ 

5,030 

Plioms 

V,  H 

6ii8 

640 

1^65 

175 

27.0 

7,000 

Plums 

VI,  Vr 

50i+ 

563 

1^63 

100 

19.8 

4,000 

Plvims 

HI,  Ht, 

Htr 

I198 

560 

i+22 

138 

27.7 

5,520 

Plums 

All 

635 

633 

U63 

170 

26.8 

6,800 
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DERIVATION  OF  ANNUAL  RETURN  TO  INVESTMENT 

FOR  IRRIGATED  CROPS  IN  THE  KERN 

COUNTY  SERVICE  AREA 

(continued) 


:  Equity  : 

Gross 

Tfl.nd 
class^ 

:  invest-: 
:  ment  : 

inc  ome 
per 

:  Total  : 
: expenses  ; 
:per  acre  : 

Return 

Return 

Crop 

per  farm 

:per  acre: 

acre 

Per  acre- 

Per  cent 

Navel  Oranges 

V,  H 

$788 

$680 

$582 

$  98 

12. i+ 

$  3,920 

Navel  Oranges 

Vr,  Hr 

658 

595 

5k& 

hi 

7.1 

2,820 

Navel  Oranges 

Hp,  Ht, 

Htr 

66k 

599 

538 

61 

10.2 

3,600 

Navel  Oranges 

All 

773 

670 

576 

9h 

12.2 

3,976 

a.  V  -  Smooth  lying  valley  lands  suitable  for  all  climatically 

adapted  crops. 
H  -  Hill  lands  with  maximum  slope  of  20  per  cent  suitable  for 

all  climatically  adapted  crops. 
1  -  Coarse  textured  soils, 
h  -  Very  heavy  textured  soils, 
p  -  Shallow  effective  root  zone, 
r  -  Rocks  present  within  plow  zone  prevent  using  the  land 

for  cultivated  crops, 
s  -  Saline  and  alkaline  salts  present  in  soil, 
t  -  Hill  lands  with  maximiom  slopes  up  to  30  per  cent. 

b.  Includes  all  cash  costs,  preliminary  estimated  charges  for  water, 
and  depreciation;  excludes  management  charge. 
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ATTACHMENT  NO.  1^ 

PROJECTED  NET  ACREAGES  OF  IRRIGATED 
CROPS  BY  COUNTIES 


-33^^- 
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TABLE  112 

PROJECTED  ITET  ACREAGES  OF  IRRIGATED  CROPS 
IN  THE  SAN  LUIS  OBISPO  SERVICE  AREA 


Crop 

:   I960 

:   1970 

:  1960 

:   1990 

:   2000 

:  2010 

:   2020 

Alfalfa 

9,505 

8,825 

9,600 

9,500 

9,500 

10,000 

9,600 

Irrigated  Pasture 

3,380 

3,535 

3,600 

3,800 

3,900 

i+,150 

3,800 

Field  Crops 

1,795 

2,125 

2,650 

2,700 

2,600 

2,500 

2,700 

Hay  and  Grain 

1,080 

1,050 

1,050 

1,050 

1,050 

1,150 

1,050 

Trxick  Crops 

3  Mo 

5,875 

11,000 

20,650 

21,050 

18,800 

15,950 

Flowers 

150 

150 

100 

100 

100 

0 

0 

Deciduous  Fruits* 

250 

1,150 

2,700 

i|,900 

5,300 

5,500 

5,i+00 

TOTALS 

19,630 

22,700 

30,700 

42,700 

U3,500 

1+2,100 

38,500 

■"■Includes  nuts  and  vines, 


TABLE  113 

PROJECTED  NET  ACREAGES  OF  IRRIGATED  CROPS 
IN  THE  SANTA  BARBARA  SERVICE  AREA 


Crop 

:   I960  - 

:   1970 

:  1950 

:   1990 

:   2000 

:   2010 

:   2020 

Alfalfa 

5,875 

6,385 

6,060 

6,060 

5,860 

5,860 

5,860 

Irrigated  Pasture 

e,3h5 

7,000 

6,625 

6,625 

6,850 

6,800 

6,800 

Field  Crops 

15,600 

13,300 

12,800 

12,800 

10,840 

10,850 

10,850 

Hay  and  Grain 

230 

100 

100 

100 

100 

100 

100 

Truck  Crops 

26,530 

26,550 

33,650 

36,800 

36,500 

36,500 

36,400 

Flo^wers 

2,900 

3,175 

l+,000 

4,200 

4,400 

4,400 

4,400 

Deciduous  Fruits'* 

2,710 

2,985 

3,985 

4,685 

4,310 

4,310 

4,310 

Lemons 

10,500 

lO,6Uo 

12,890 

l4,240 

15,240 

18, 540 

19,040 

Oranges 

Uoo 

i;80 

1,000 

1,400 

1,450 

1,450 

1,550 

Avocados 

710 

985 

1,490 

1,990 

3,450 

3,590 

3,590 

TOTALS 

72,000 

71,600 

82,600 

88,900 

89,000 

92,400 

92,900 

■^Includes  nuts  and  vines. 
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TABLE  llU 

PROJECTED  NET  ACREAGES  OF  IRRIGATED  CROPS 
IN  THE  VENTURA  COUNTY  SERVICE  AREA 


Crop 

:  I960  : 

1970  : 

1980  :  1990 

:   2000 

:   2010 

:   2020 

Alfalfa 

2,075 

1,975 

1,U00  1,200 

1,100 

900 

800 

Irrigated  Pasture 

1,125 

1,125 

800    700 

700 

500 

500 

Field  Crops 

30,200 

23,500 

19,700  lJ+,000 

10,700 

5,600 

4,600 

Hay  and  Grain 

900 

UOO 

200      0 

0 

0 

0 

Truck  Crops 

19,900 

l8,iiOO 

15,700  13,300 

9,900 

7,900 

5,800 

Flowers 

200 

200 

200    200 

200 

200 

200 

Deciduous  Fruits* 

13,300 

13,900 

12,300  11,200 

10,500 

8,900 

7,900 

Lemons 

28,500 

35,900 

33,600  29,900 

28,400 

22,300 

18,200 

Oranges 

23,^00 

2U,100 

22,U00  20,100 

18,800 

14,400 

10,500 

Avocados 

2,i|00 

l|,500 

4,200  3,900 

3,700 

2,900 

2,300 

TOTALS 

122,000 

121^,000 

110,500  9*^,500 

8U,000 

63,600 

50,800 

♦Includes  nuts  and  vines. 


TABLE  115 

PROJECTED  NET  ACREAGES  OF  IRRIGATED  CROPS 
IN  COASTAL  LOS  ANGELES  COUNTY 


Crop 

:  I960  : 

1970  : 

19«0  : 

1990  : 

2000  : 

2010  : 

2020 

Alfalfa 

10,750 

2,500 

300 

0 

0 

0 

0 

Field  Crops 

1,300 

500 

100 

0 

0 

0 

0 

Truck  Crops 

4,950 

1,400 

500 

0 

0 

0 

0 

Deciduous  Fruits* 

1,530 

200 

0 

0 

0 

0 

0 

Oranges 

4,070 

800 

0 

0 

0 

0 

0 

TOTALS 

22,600 

5,400 

900 

0 

0 

0 

0 

♦Includes  nuts  and  vines. 
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TABLE  116 

PROJECTED  NET  ACREAGES  OF  IRRIGATED  CROPS 
IN  ORANGE  COUNTY 


Crop 

:   I960 

:   1970 

:   198O 

:  1990  : 

2000  : 

2010  : 

2020 

Alfalfa 
Field  Crops 
Truck  Crops 
Deciduous  Fruits* 
Oranges 

5,200 

17,700 

20,200 

600 

i+3,100 

2,000 

10,100 

l6,i+00 

0 

25,300 

0 
1,000 
5,800 

0 
11,U00 

0 
0 

3,i+00 
0 

7,600 

0 
0 

1,700 

0 

u,uoo 

0 
0 

0 
0 

900 

0 
0 
0 
0 
0 

TOTALS 

86,800 

53,800 

18,200 

11,000 

6,100 

900 

0 

^Includes  nuts  and  vines. 


TABLE  117 


t 


PROJECTED  NET  ACREAGES  OF  IRRIGATED  CROPS 
IN  COASTAL  SAN  BERNAEDINO  COUNTY 


Crop 

:   I960 

:   1970 

:   198O 

:   1990 

:   2000  : 

2010  : 

2020 

Alfalfa 

3,860 

3,159 

2,ii30 

1,190 

260 

0 

0 

Irrigated  Pastvire 

7,3^^0 

5,591 

U,270 

2,010 

kko 

0 

0 

Field  Crops 

1,000 

725 

3^3 

210 

2i^0 

90 

0 

Hay  and  Grain 

700 

525 

205 

90 

60 

10 

0 

Truck  Crops 

15,050 

15,200 

lU,500 

12,100 

8,1^00 

4,800 

0 

Flowers 

2,350 

1,850 

1,030 

655 

320 

105 

0 

Deciduous  Fruits* 

17,900 

12,800 

7,050 

U,100 

1,700 

700 

300 

Lemons 

6,5^1 

5,7^+2 

i+,362 

2,102 

1,272 

l,li^7 

0 

Oranges 

25,055 

21,700 

13,900 

8,035 

5,100 

9U0 

0 

Avocados 

k 

8 

8 

8 

8 

8 

0 

TOTALS 

79,800 

67,300 

U«,100 

30,500 

17,800 

7,800 

300 

* Includes  nuts  and  vines. 
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TABLE  110 

PROJECTED  NET  ACREAGES  OF  IRRIGATED  CROPS 
IN  COASTAL  RIVERSIDE  COUNTY 


Crop 

:   I960 

:  1970 

:   1900 

:   1990 

:   2000 

:   2010 

:   2020 

Alfalfa 

«,500 

7,'+00 

5,700 

3,000 

2,300 

1,U00 

600 

Irrigated  Pasture 

7,800 

6,600 

5,500 

3,200 

2,000 

500 

300 

Field  Crops 

1,500 

2,100 

2,600 

5,000 

5,900 

5,600 

6,100 

Hay  and  Grain 

7,300 

6,  boo 

5,i+00 

U,700 

3,«00 

3,200 

i+,000 

Truck  Crops 

l6,tS00 

19,300 

23,200 

28,300 

31,300 

31,200 

2U,500 

Deciduous  Frxiits* 

11,500 

10,100 

7,500 

5,600 

3,«00 

2,900 

2,500 

Grapefruit 

1,000 

1,200 

1,UOO 

1,800 

2,600 

2,000 

2,i^00 

Lemons 

3,300 

2,700 

2,300 

1,500 

1,300 

1,000 

200 

Oranges 

17,100 

13,700 

12,500 

10,800 

b,tiOo 

7,U00 

5,300 

Avocados 

300 

300 

200 

200 

100 

0 

0 

TOTALS 

75,100 

70,200 

66, 300 

6i^,U00 

61,900 

56,000 

1+6,000 

■^Includes  nuts  and  vines. 


TABLE  119 

PROJECTED  NET  ACREAGES  OF  IRRIGATED  CROPS 
IN  COASTAL  SAN  DIEGO  AND  SOUTHWESTERN 
RIVERSIDE  COUNTIES 


Crop 

:   I960 

:   1970 

:  1980  : 

1990  : 

2000  : 

2010  :   2020 

Alfalfa 

3,750 

1,500 

1,250 

850 

600 

500     500 

Irrigated  Pasture 

3,750 

1,500 

1,250 

850 

600 

500     500 

Field  Crops 

1,500 

0 

0 

0 

0 

0       0 

Hay  and  Grain 

6,500 

700 

300 

0 

0 

0       0 

Truck  Crops 

15,000 

38,000 

U6,700 

51,900 

55,700 

60,300  6U,900 

Flowers 

1,500 

1,300 

1,500 

1,700 

1,800 

2,100   1,900 

Deciduous  Fruits* 

2,000 

1,500 

1,200 

1,000 

700 

500     500 

Citrus  and  Avocados 

26,500 

50,000 

68, 300 

9l+,300  106,600  109,800  110,000 

TOTALS 

60,500 

9^^,500 

120,500  150,600  166,000 

173,700  178,300 

■"■Includes  nuts  and  vines. 
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TABLE  120 


PROJECTED  NET  ACREAGES  OF  IRRIGATED  CROPS 
IN  THE  ANTELOPE -MOJ AVE  SERVICE  AREA^ 


I960  :   1970  :   19fciO  :   1990  :   2000  :   2010  :   2020 


Crop 


Alfalfa 

Irrigated  Pasture 
Field  Crops 
Hay  and  Grain 
Truck  Crops 
Deciduous  Fruits^ 

TOTALS 


1+9,900 

13,600 

i+,800 

17,050 

2,500 

1,650 


i+8,050 

13,1+00 

U,700 

16,700 

3,000 

1,050 


UU,600 

12,100 

3,700 

13,800 

3,800 

500 


37,900 

10,100 

3,100 

10,000 

i+,4oo 

0 


27,200 
8,300 

2,U00 

6,300 
5,300 

0 


16,800 
6,300 
1,300 

3,200 

U,700 

0 


lU,800 

5,600 

1,200 

1,700 

l+,200 
0 


89,500  86,900  78,500  65,500  U9,500  32,300  27,500 


Comprises  portions  of  Kern,  Los  Angeles,  and  San  Bernardino 

Counties. 

Includes  nuts  and  vines. 


TABLE  121 

PROJECTED  NET  ACREAGES  OF  IRRIGATED  CROPS 
IN  KERN  COUNTY  SERVICE  AREA 
(SAN  JOAQUIN  VALLEY) 


Crop 

:      I960  : 

1970  : 

198O  : 

1990  :      2000  :      2010  : 

2020 

Alfalfa  Hay 

62,1+00 

70,100 

80,800 

76,500    77,100     68,900 

65,000 

Alfalfa  Seed 

28,700 

30,800 

35,500 

1+7,000     1+8,900     1+9,200 

1+9,200 

Pasture 

11,500 

15,000 

2l+,700 

26,300     26,800     23,900 

22,500 

Miscellaneous 

Field  Crops 

51,100 

65,000 

9l+,l+00 

120,700  131,600  125,700  123,600 

Hay  and  Grain 

51,800 

1+7,700 

1+7,000 

1+7,600    1+8,1+00    1+2,900 

1+1,700 

Truck  Crops 

6,800 

13,800 

26,700 

1+3,200     1+6,900     1+6,900 

1+6,800 

Cotton 

121,000 

11+8,600  208,1+00  266,700  287,800  283,200 

279,300 

Potatoes 

9,1+00 

12,900 

19,800 

27,600     29,300     29,100 

28,800 

Sugar  Beets 

^+,500 

6,100 

7,700 

7,800       8,200       8,200 

8,200 

Rice 

7,300 

7,100 

lU,200 

16,700     16,700     17,100 

17,100 

Deciduous  Fruits 

and  Nuts 

100 

5,100 

22,200 

1+5,600     55,100     57,600 

57,600 

Grapes 

3,300 

5,200 

8,600 

12,000     13,800     ll+,300 

ll+,200 

Citrus  Fruit 

0 

l+,200 

16,500 

33,700     1+0,700     1+2,600 

1+2,600 

TOTALS 

357,900  1+31,600  606,500  771,^00  831,300  809,600  796,600 
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TABLE  122 

PROJECTED  NET  ACREAGES  OF  IRRIGATED  CROPS 

IN  THE  UPPER  ANTELOPE  PLAIN  AREA 

OF  KERN  COUNTY 


I960  :   1970":   19^30  :   1990  :   2000  :   2010" 


Crop 


2020 


Alfalfa  Seed 
Miscellaneous 

Field  Crops 
Truck  Crops 
Cotton 
Deciduous  Fruits 

and  Nuts 
Grapes 
Citrus  Fruits 

TOTALS 


200  UOO       1,300       3,000         3,000       3,800       3, BOO 


1,600  2,100  5,600  13,900 

100  500  3,500  7,900 

1,800  5,000  15,600  36,000 

100  1,200  tl,200  15,100 

0  200  1,U00  3,200 

0  2,000  7,700  13,300 


17,700  17,700  17,700 

9,800  9,800  9,000 

U6,500  ii-6,500  it6,500 

17,000  17,800  17,800 

u,uoo  u,uoo  u,uoo 

15,500  15,500  15,500 


3,800  11,U00  43,500  92,400  115,500  115,500  115,500 


TABLE  123 

PROJECTED  NET  ACREAGES  OF  IRRIGATED  CROPS 
IN  THE  AVENAL  GAP  TO  PUMPING  PLANT 
IN-III  AREA  OF  KERN  COUNTY 


Crop 

:   I960  : 

1970  : 

1900  : 

1990  : 

2000  : 

2010  : 

2020 

Alfalfa  Hay 

60,900 

70,100 

80,800 

76,500 

77,100 

68,900 

65,000 

Alfalfa  Seed 

14,500 

17,100 

23,700 

35,200 

37,100 

37,400 

37,400 

Irrigated  Pasture 

11,500 

15,000 

24,700 

26,300 

26,800 

23,900 

22,500 

Miscellaneous 

Field  Crops 

48,300 

6o,4oo 

85,600 

100,600 

107,400 

102,200 

100,100 

Hay  and  Grain 

47,200 

47,700 

47,000 

47,600 

48,400 

42,900 

41,700 

Truck  Crops 

5,100 

8,700 

15,500 

25,700 

26,800 

26,700 

26,700 

Cotton 

101,200 

125,200 

171,800  212,300  222,600  218,400  214,500 

Potatoes 

5,200 

6,600 

11,900 

18,900 

20,400 

20,100 

19,800 

Sugar  Beets 

3,200 

3,600 

4,500 

4,100 

4,200 

4,200 

4,200 

Rice 

7,300 

7,100 

14,200 

16,700 

16,700 

17,100 

17,100 

Deciduous  Fruits 

and  Nuts 

0 

1,200 

4,200 

11,100 

l4,400 

14,500 

14,400 

Grapes 

3,200 

3,900 

5,300 

6,400 

6,600 

6,500 

6,400 

Citrus  Fruits 

0 

100 

700 

3,000 

6,100 

6,000 

6,000 

TOTALS 

307,600  366,700  489,900  584,400  6l4,600  588,800  575,800 
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TABLE  12U 

PROJECTED  NET  ACREAGES  OF  IRRIGATED  CROPS  IN  THE 

PUMPING  PLAOT  IN -III  TO  PUMPING  PLANT  IN -IV 

AREA  OF  KERN  COUNTY 


Crop 

:   I960 

:  1970 

:   1980 

:  1990 

:   2000 

:   2010 

:   2020 

Alfalfa  Hay 

1,500 

0 

0 

0 

0 

0 

0 

Alfalfa  Seed 

1U,000 

12,900 

10,100 

8,500 

7,700 

7,700 

7,700 

Field  Crops 

200 

1,900 

2,700 

6,100 

6,500 

5,800 

5,800 

Hay  and  Grain 

1^,600 

0 

0 

0 

0 

0 

0 

Truck  Crops 

800 

3,100 

5,200 

6,600 

7,100 

7,100 

7,000 

Cotton 

iij-,800 

15,200 

19,500 

18, 300 

18,700 

18,300 

18, 300 

Potatoes 

1,200 

3,100 

u,uoo 

5,000 

5,200 

5,200 

5,200 

Sugar  Beets 

1,300 

2,500 

3,200 

3,700 

i^,000 

i+,000 

i+,000 

Deciduous  Fruits 

and  Nuts 

0 

900 

5,^+00 

12,000 

15,100 

17,300 

17,^00 

Grapes 

100 

600 

1,100 

1,500 

i,8oo 

2,300 

2,300 

Citrus  Fruit 

0 

1,900 

6,100 

11,700 

12,800 

li<-,500 

14,500 

TOTALS 

38, 500 

U2,100 

57,700 

73,i+00 

78,900 

82,200 

82,200 

TABLE  125 

PROJECTED  NET  ACREAGES  OF  IRRIGATED  CROPS  IN  THE 
PUMPING  PLANT  IN -IV  TO  PUMPING  PLANT  IN -VI 
AREA  OF  KERN  COUMT 


Crop 

:   I960 

:   1970 

:   1980 

:   1990 

:   2000 

:   2010 

:   2020 

Alfalfa  Seed 

0 

i^OO 

4oo 

300 

300 

300 

300 

Miscellaneous 

Field  Crops 

1,000 

600 

300 

100 

0 

0 

0 

Truck  Crops 

800 

1,500 

2,500 

3,000 

3,200 

3,300 

3,300 

Cotton 

3,200 

3,200 

1,500 

100 

•0 

0 

0 

Potatoes 

3,000 

3,200 

3,500 

3,700 

3,700 

3,800 

3,800 

Deciduous  Fruits 

and  Nuts 

0 

1,800 

4,uoo 

7,400 

7,800 

8,000 

8,000 

Grapes 

0 

500 

800 

900 

1,000 

1,100 

1,100 

Citrus  Fruit 

0 

200 

2,000 

5,700 

6,300 

6,600 

6,600 

TOTALS 

8,000 

11,400 

15,400 

21,200 

22,300 

23,100 

23,100 
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ATTACHMENT  NO.  15 


REFERENCES 
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SELECTED  BIBLIOGRAPHY  OF  PUBLICATIONS  USED  IN 

REFERENCE  IN  DEVELOPING  URBAN  AND 

AGRICULTURAL  GROWTH  PROJECTIONS 


Books 


Adams,  R.  L.   "Farm  Management  Crop  Man\ial",  University  of  California 
Syllabus  Series,  University  of  California  Press,  1953. 

Adams,  R.  L.   "Farm  Management  Livestock  Manual,  Revised  Edition", 

University  of  California  Syllabus  Series,  University  of  California 
Press,  195^. 

Gordon,  Margaret  S.   "Employment  Expansion  and  Population  Growth,  the 
California  Experience",  University  of  California  Press,  1957- 

Thompson,  Warren  S.   "Growth  and  Changes  in  California's  Population", 
Haynes  Foundation,  1955 • 


I 


Publications  of  Federal,  State  and 
Local  Governmental  Agencies 


Basic  data  and  methodology  were  developed  from  numerous  reports, 

bulletins,  and  special  reports  from  all  levels  of  government.  A  few  of  the 

more  important  references  are  listed  here. 

United  States  Department  of  Agricult\ire .   "Agricultural  Price  and  Cost 

Projections  for  Use  in  Making  Benefit  and  Cost  Analyses  of  Land  and 
Water  Resource  Projects",  Agricultural  Research  Seivice,  September,  1957 • 

»  United  States  Department  of  Agriculture.   "Agricultural  Statistics,  1956", 
Yearbook  Statistical  Committee,  1957- 

United  States  Department  of  Agriculture.   "Current  Developments  in  tne  Farm 
Real  Estate  Market",  Agricultural  Research  Service,  Marcu,  195fc'« 

United  States  Department  of  Agriculture.   "Yearbook  of  Agriculture", 
annual  publication. 

United  States  Department  of  Commerce,  Bureau  of  the  Census.  Stanbery,  Van 
Beiiren,  "Better  Population  Forecasting  for  Areas  and  Communities", 
Domestic  Commerce  Series  No.  32.   Washington,  1952. 

United  States  Department  of  Commerce,  Bureau  of  the  Census.   "Census  of 
Population",  decennial  publication,  various  volioraes. 
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United  States  Department  of  Commerce,  Bureau  of  the  Census.  "Current 
Population  Reports",  approximately  monthly  publications. 

United  States  Department  of  Commerce,  Bureau  of  the  Census.  "Statistical 
Abstract",  annual  publication,  with  supplements. 

United  States  Department  of  Commerce,  Bureau  of  the  Census.   "United 
States  Census  of  Agriculture,  Volume  I.  195^" • 

United  States  Department  of  Interior.  Geological  Survey,  "Water  Supply 
Papers". 

United  States  Department  of  Interior.   Bureau  of  Reclamation,  "Project 
Development  Reports". 

United  States  Department  of  Interior.   "Projected  Agricultural  Prices", 
Bureau  of  Reclamation,  Division  of  Project  Development,  June,  1957« 

United  States  Department  of  Labor.   "Handbook  of  Labor  Statistics",  Bureau 
of  Labor  Statistics,  1950. 

State  of  California.   "Report  of  Assessed  Valuations,  Tax  Rates  and 

Indebtedness  of  the  Counties  of  California",  Office  of  the  Controller, 
1957. 

State  of  California,  Department  of  Agriculture.   "California  Annual  Livestock 
Report",  Bureau  of  Agricultural  Statistics,  California  Crop  and  Livestock 
Reporting  Service  (in  cooperation  with  United  States  Department  of 
Agriculture,  Agricultural  Marketing  Service),  January,  1958« 

State  of  California,  Department  of  Agriculture.   "California  Field  Crop 

Statistics,  19i+i+-1957",  Bureau  of  Agricultural  Statistics,  California 
Crop  and  Livestock  Reporting  Service  (in  cooperation  with  United 
States  Department  of  Agriculture,  Agricultural  Marketing  Service), 
J\ine,  1958. 

State  of  California,  Department  of  Agriculture.   "California  Fruit  and  Nut 
Crops  1909-1955",  Bureau  of  Agricultural  Statistics,  California  Crop 
and  Livestock  Reporting  Service  (in  cooperation  with  United  States 
Department  of  Agriculture,  Agricultural  Marketing  Service),  July,  1956. 

State  of  California,  Department  of  Agriculture.   "Prices  Received  by 
California  Producers  for  Farm  Commodities  1909-1953",  Bureau  of 
Agricultural  Statistics,  California  Crop  and  Livestock  Reporting  Service 
(in  cooperation  with  United  States  Department  of  Agriculture,  Agricultural 
Marketing  Service),  July,  1953* 

State  of  California,  Department  of  Agriculture.   "Vegetable  Crops  in 

California",   Bureau  of  Agricultural  Statistics,  California  Crop  and 
Livestock  Reporting  Service  (in  cooperation  with  United  States  Depart- 
ment of  Agriculture,  Agricultxiral  Marketing  Service),  August,  1957 
and  August,  1958* 
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state  of  California,  Department  of  Employment.   "California  Employment  and 

Payrolls",  Research  and  Statistics  Section,  annual  and  quarterly  reports. 

State  of  California,  Department  of  Finance.   "California's  Population  in 
I     1957",  Budget  Division,  July,  1957- 

State  of  California,  Department  of  Industrial  Relations.   "Handbook  of 
California  Labor  Statistics",  Division  of  Labor  Statistics  and 
Research,  annual  publication. 

Los  Angeles  County  Chamber  of  Commerce.   "Population  Projections  to  I98O, 
I      1^  Southern  Counties",  Research  Department. 

Los  Angeles  County  Chamber  of  Commerce.   "Southern  California  Agriculture", 
yearly  report  of  Agricultural  Department,  1951  to  1957- 

Los  Angeles  County  Regional  Planning  Commission.   "Population  and  Dwelling 
Units",  Population  Research  Section,  quarterly  report. 

Orange  County  Planning  Commission.   "Planning  Developments:  1956-1957", 
annual  report,  September,  1957- 

San  Diego  County  Water  Authority.   "Annual  Report  of  Operations". 

Santa  Barbara  Chamber  of  Commerce.   "Community  Survey". 

City  of  Long  Beach.   "12th  Annual  Report",  Long  Beach  Water  Department, 
195^-55. 

City  of  Pasadena.   "Forty-third  Annual  Report",  Pasadena  Water  Department, 
1955-56. 

Metropolitan  Water  District  of  Southern  California.   "Report  for  the  Fiscal 
Year,  July  1,  I956  to  June  30,  1957". 


Publications  of  Various  Research 
and  Planning  Organizations 


Basic  information  and  methodology  were  taken  from  reports  and 

bulletins  of  many  research  and  planning  institutions.  A  few  of  these  are 

listed  in  the  following  tabulation. 

Blumenfeld,  Hans.   "Tidal  Wave  of  Metropolitan  Expansion",  Article  from 
Jo\irnal  of  the  American  Institute  of  Planners,  Winter  195^' 

Daly,  Rex  F.   "The  Long -Run  Demand  for  Farm  Products",  Agricultural  Economic 
Research  (United  States  Department  of  Agriculture),  Volume  VIII, 
Number  3,  July,  1956. 
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Seciirity  First  National  Bank  of  Los  Angeles.  "Monthly  Summary  of  Business 
Conditions  in  Southern  California" ,  Research  Department. 

Stanford  Research  Institute.  Nielson,  Howard  C.   "Population  Trends  in  the 
United  States  through  1975";  Menlo  Park,  California,  August,  1955 • 

Stanford  Research  Institute.  Brown,  Bonnar,  and  Hansen,  M.  Janet. 

"Production  Trends  in  the  United  States  to  1975",  Menlo  Park,  California, 
March,  1957- 

Stajiford  Research  Institute.   "Planning  Factors  in  an  Industrial  Program  for 
Greater  Bakersf ield" ,  Menlo  Park,  California,  October,  1957- 

University  of  California.  McCorkle,  CO.   "A  Statistical  Picture  of 

California's  Agriculture",  California  Agricultural  Experiment  Station 
Circular  i+59,  April,  1957- 

University  of  California.   Rock,  Robt.  C.  and  Rizzi,  A.  D.   "The  Where  and 
When  of  California  Fruit  and  Nut  Crops",  California  Agricultural 
Experiment  Station  Manual  20,  December,  1955* 

University  of  California.  Storie,  R.  E.  and  Weir,  W.  W.   "Generalized  Soil 
Map  of  California",  California  Agricultural  Experiment  Station  Manual 
6,  1953. 

University  of  California.   "Custom  Rates  for  Farm  Operations",  University  of 
California  Agricultural  Extension  Service,  March,  1957' 

University  of  California.   "Farm  Enterprise  Management  Studies  in  19^8;  l-9'+9; 
I95O;  Surveys  and  other  Reports",  University  of  California  Agricultural 
Extension  Service,  December,  1950. 

University  of  California.   "What  is  Water  Worth?",  Agricultural  Extension 
Service,  November,  1956. 

University  of  Pennsylvania.   "Industrial  Land  and  Facilities  for 

Philadelphia -A  Report  to  the  Philadelphia  City  Planning  Commission", 
Institute  for  Urban  Studies,  November,  1957- 
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